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COMPOSITIONS AND METHODS FOR THERAPY AND 
DIAGNOSIS OF PROSTATE CANCER 

TECHNICAL FIELD 

The present invention relates generally to therapy and diagnosis of cancer, 
such as prostate cancer. The invention is more specifically related to polypeptides 
comprising at least a portion of a prostate tumor protein, and to polynucleotides encoding 
such polypeptides. Such polypeptides and polynucleotides may be used in vaccines and 
pharmaceutical compositions for prevention and treatment of prostate cancer, and for the 
diagnosis and monitoring of such cancers. 

BACKGROUND OF THE INVENTION 

Prostate cancer is the most common form of cancer among males, with an 
estimated incidence of 30% in men over the age of 50. Overwhelming clinical evidence 
shows that human prostate cancer has the propensity to metastasize to bone, and the disease 
appears to progress inevitably from androgen dependent to androgen refractory statius, leading 
to increased patient mortality. This prevalent disease is currently the second leading cause of 
cancer death among men in the U.S. 

In spite of considerable research into therapies for the disease, prostate cancer 
remains difficult to treat. Commonly, treatment is based on surgery and/or radiation therapy, 
but these methods arc ineffective in a significant percentage of cases. Two previously 
identified prostate specific proteins - prostate specific antigen (PSA) and prostatic acid 
phosphatase (PAP) - have limited therapeutic and diagnostic potential. For example, PSA 
levels do not always correlate well with the presence of prostate cancer, being positive in a 
percentage of non-prostate cancer cases, including benign prostatic hyperplasia (BPH). 
Furthermore, PSA measurements correlate with prostate volume, and do not indicate the level 
of metastasis. 

In spite of considerable research into therapies for these and other cancers, 
prostate cancer remains difficult to diagnose and treat effectively. Accordingly, there is a 
need in the art for improved methods for detecting and treating such cancers. The present 
invention fulfills these needs and further provides other related advantages. 

SUMMARY OF THE INVENTION 

Briefly stated, the present invention provides compositions and methods for 
the diagnosis and therapy of cancer, such as prostate cancer. In one aspect, the present 
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invention provides polypeptides comprising at least a portion of a prostate tumor protein, or a 
variant thereof. Certain portions and other variants are immunogenic, such that the ability of 
the variant to react with antigen-specific antisera is not substantially diminished. Within 
certain embodiments, the polypeptide comprises at least an immunogenic portion of a 
prostate tumor protein, or a variant thereof, wherein the tumor protein comprises an amino 
acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: (a) sequences recited in any one of SEQ IDNOs:l-lll, 115-171, 173-175, 177, 
179-305, 307-315, 326, 328, 330, 332-335, 340-375, 381, 382 or 384-472; (b) sequences that 
hybridize to any of the foregoing sequences under moderately stringent conditions; and (c) 
complements of any of the sequence of (a) or (b). In certain specific embodiments, such a 
polypeptide comprises at least a portion, or variant thereof, of a tumor protein that includes an 
amino acid sequence selected from the group consisting of sequences recited in any one of 
SEQ ID NO: 112-114, 172, 176, 178,327, 329, 331, 336,339, 376-380 and 383. 

The present invention further provides polynucleotides that encode a 
polypeptide as described above, or a portion thereof (such as a portion encoding at least 15 
amino acid residues of a prostate tumor protein), expression vectors comprising such 
polynucleotides and host cells transformed or transfected with such expression vectors. 

Within other aspects, the present invention provides pharmaceutical 
compositions comprising a polypeptide or polynucleotide as described above and a 
physiologically acceptable carrier. 

Within a related aspect of the present invention, vaccines are provided. Such 
vaccines comprise a polypeptide or polynucleotide as described above and a non-specific 
immune response enhancer. 

The present invention further provides pharmaceutical compositions that 
comprise: (a) an antibody or antigen-binding fragment thereof that specifically binds to a 
prostate tumor protein; and (b) a physiologically acceptable carrier. 

Within fiirther aspects, the present invention provides pharmaceutical 
compositions comprising: (a) an antigen presenting cell that expresses a polypeptide as 
described above and (b) a pharmaceutical ly acceptable carrier or excipient. Antigen 
presenting cells include dendritic cells, macrophages, monocytes, fibroblasts and B cells. 

Within related aspects, vaccines arc provided that comprise: (a) an antigen 
presenting cell that expresses a polypeptide as described above and (b) a non-specific immune 
response enhancer. 

The present invention further provides, in other aspects, fusion proteins that 
comprise at least one polypeptide as described above, as well as polynucleotides encoding 
such fusion proteins. 
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Within related aspects, pharmaceutical compositions comprising a ftision 
protein, or a polynucleotide encoding a fusion protein, in combination with a physiologically 
acceptable carrier are provided. 

Vaccines are further provided, within other aspects, that comprise a fusion 
protein, or a polynucleotide encoding a fusion protein, in combination with a non-specific 
immune response enhancer. 

Within further aspects, the present invention provides methods for inhibiting 
the development of a cancer in a patient, comprising administering to a patient a 
pharmaceutical composition or vaccine as recited above. 

The present invention further provides, within other aspects, methods for 
removing tumor cells from a biological sample, comprising contacting a biological sample 
with T cells that specifically react with a prostate tumor protein, wherein the step of 
contacting is performed under conditions and for a time sufficient to permit the removal of 
cells expressing the protein firom the sample. 

Within related aspects, methods are provided for inhibiting the development of 
a cancer in a patient, comprising administering to a patient a biological sample treated as 
described above. 

Methods are further provided, within other aspects, for stimulating and/or 
expanding T cells specific for a prostate tumor protein, comprising contacting T cells with 
one or more of: (i) a polypeptide as described above; (ii) a polynucleotide encoding such a 
polypeptide; and/or (iii) an antigen presenting cell that expresses such a polypeptide; under 
conditions and for a time sufficient to permit the stimulation and/or expansion of T cells. 
Isolated T cell populations comprising T cells prepared as described above are also provided. 

Within further aspects, the present invention provides methods for inhibiting 
the development of a cancer in a patient, comprising administering to a patient an effective 
amount of a T cell population as described above. 

The present invention further provides methods for inhibiting the development 
of a cancer in a patient, comprising the steps of: (a) incubating CD4+ and/or CD8+ T cells 
isolated from a patient with one or more of (i) a polypeptide comprising at least an 
immunogenic portion of a prostate tumor protein; (ii) a polynucleotide encoding such a 
polypeptide; and (iii) an antigen-presenting cell that expressed such a polypeptide; and (b) 
administering to the patient an effective amount of the proliferated T cells, and thereby 
inhibiting the development of a cancer in the patient. Proliferated cells may, but need not, be 
cloned prior to administration to the patient. 

Within further aspects, the present invention provides methods for determining 
the presence or absence of a cancer in a patient, comprising: (a) contacting a biological 
sample obtained from a patient with a binding agent that binds to a polypeptide as recited 
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above; (b) detecting in the sample an amount of polypeptide that binds to the binding agent; 
and (c) comparing the amount of polypeptide with a predetermined cut-off value, and 
therefrom determining the presence or absence of a cancer in the patient. Within preferred 
embodiments, the binding agent is an antibody, more preferably a monoclonal antibody. The 
cancer may be prostate cancer. 

The present invention also provides, within other aspects, methods for 
monitoring the progression of a cancer in a patients Such methods comprise the steps of: (a) 
contacting a biological sample obtained from a patient at a first point in time with a binding 
agent that binds to a polypeptide as recited above; (b) detecting in the sample an amount of 
polypeptide that binds to the binding agent; (c) repeating steps (a) and (b) using a biological 
sample obtained from the patient at a subsequent point in time; and (d) comparing the amount 
of polypeptide detected in step (c) with the amount detected in step (b) and therefrom 
monitoring the progression of the cancer in the patient. 

The present invention further provides, within other aspects, methods for 
determining the presence or absence of a cancer in a patient, comprising the steps of: (a) 
contacting a biological sample obtained from a patient with an oligonucleotide that hybridizes 
to a polynucleotide that encodes a prostate tumor protein; (b) detecting in the sample a level 
of a polynucleotide, preferably mRNA, that hybridizes to the oligonucleotide; and (c) 
comparing the level of polynucleotide that hybridizes to the oligonucleotide with a 
predetermined cut-off value, and therefrom determining the presence or absence of a cancer 
in the patient. Within certain embodiments, the amount of mRNA is detected via polymerase 
chain reaction using, for example, at least one oligonucleotide primer that hybridizes to a 
polynucleotide encoding a polypeptide as recited above, or a complement of such a 
polynucleotide. Within other embodiments, the amount of mRNA is detected using a 
hybridization technique, employing an oligonucleotide probe that hybridizes to a 
polynucleotide that encodes a polypeptide as recited above, or a complement of such a 
polynucleotide. 

In related aspects, methods are provided for monitoring the progression of a 
cancer in a patient, comprising the steps of: (a) contacting a biological sample obtained from 
a patient with an oligonucleotide that hybridizes to a polynucleotide that encodes a prostate 
tumor protein; (b) detecting in the sample an amount of a polynucleotide that hybridizes to 
the oligonucleotide; (c) repeating steps (a) and (b) using a biological sample obtained from 
the patient at a subsequent point in time; and (d) comparing the amount of polynucleotide 
detected in step (c) with the amount detected in step (b) and therefrom monitoring the 
progression of the cancer in the patient. 

Within fiirther aspects, the present invention provides antibodies, such as 
monoclonal antibodies, that bind to a polypeptide as described above, as well as diagnostic 
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kits comprising such antibodies. Diagnostic kits comprising one or more oligonucleotide 
probes or primers as described above are also provided. 

These and other aspects of the present invention vAW become apparent upon 
reference to the following detailed description and attached drawings. All references 
disclosed herein are hereby incorporated by reference in their entirety as if each was 
incorporated individually. 

BRIEF DESCRIPTION OF THE DRAWINGS AND SEQUENCE IDENTIFIERS 

Figure 1 illustrates the ability of T cells to kill fibroblasts expressing the 
representative prostate tumor polypeptide P502S, as compared to control fibroblasts. The 
percentage lysis is shown as a series of effectorrtarget ratios, as indicated. 

Figures 2A and 2B illustrate the ability of T cells to recognize cells expressing 
the representative prostate tumor polypeptide P502S. In each case, the number of y-interferon 
spots is shown for different numbers of responders. In Figure 2A, data is presented for 
fibroblasts pulsed with the P2S-12 peptide, as compared to fibroblasts pulsed with a control 
E75 peptide. In Figure 2B, data is presented for fibroblasts expressing P502S, as compared to 
fibroblasts expressing HER-2/new. 

Figure 3 represents a peptide competition binding assay showing that the 
P1S#10 peptide, derived from P501S, binds HLA-A2. Peptide P1S#10 inhibits HLA-A2 
restricted presentation of fluM58 peptide to CTL clone D150M58 in TNF release bioassay. 
Dl 50M58 CTL is specific for the HLA-A2 binding influenza matrix peptide fluM58. 

Figure 4 illustrates the ability of T cell lines generated from P1S#10 
immunized mice to specifically lyse PlS#10-pulsed Jurkat A2Kb targets and P501S- 
transduced Jurkat A2Kb targets, as compared to EGFP-transduced Jurkat A2Kb. The percent 
lysis is shown as a series of effector to target ratios, as indicated. 

Figure 5 illustrates the ability of a T cell clone to recognize and specifically 
lyse Jurkat A2Kb cells expressing the representative prostate tumor polypeptide P501S, 
thereby demonstrating that the PI S# 10 peptide may be a naturally processed epitope of the 
P501S polypeptide. 

Figures 6A and 6B are graphs illustrating the specificity of a CDS' cell line 
(3A-1) for a representative prostate tumor antigen (P501S). Figure 6A shows the results of a 
"Cr release assay. The percent specific lysis is shown as a series of efFector:target ratios, as 
indicated. Figure 6B shows the production of interferon-gamma by 3A-1 cells stimulated 
vrtth autologous B-LCL transduced with P501S, at varying eflfectorrtarget rations as 
indicated. 

SEQ ID NO: 1 is the determined cDNA sequence for Fl-13 
SEQ ID NO: 2 is the determined 3' cDNA sequence for F1-I2 
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SEQ ID NO: 3 is the determined 5' cDNA sequence for Fl-12 
SEQ ID NO: 4 is the determined 3' cDNA sequence for Fl-16 
SEQ ID NO: 5 is the determined 3' cDNA sequence for Hl-1 
SEQ ID NO: 6 is the determined 3' cDNA sequence for Hl-9 
SEQ ID NO: 7 is the determined 3' cDNA sequence for HI -4 
SEQ ID NO: 8 is the determined 3' cDNA sequence for J 1-1 7 
SEQ ID NO: 9 is the determined 5' cDNA sequence for J 1-1 7 
SEQ ID NO: 10 is the determined 3' cDNA sequence for Ll-12 
SEQ ID NO: 1 1 is the determined 5' cDN A sequence for Ll-12 
SEQ ID NO: 12 is the determined 3' cDNA sequence for Nl-1862 
SEQ ID NO: 13 is the determined 5' cDNA sequence for Nl-1862 
SEQ ID NO: 14 is the determined 3' cDNA sequence for Jl-13 
SEQ ID NO: 15 is the determined 5' cDNA sequence for Jl-13 
SEQ ID NO: 16 is the determined 3' cDNA sequence for Jl-19 
SEQ ID NO: 1 7 is the determined 5' cDNA sequence for Jl-19 
SEQ ID NO: 1 8 is the determined 3' cDNA sequence for Jl-25 
SEQ ID NO: 19 is the determined 5' cDNA sequence for Jl-25 
SEQ ID NO: 20 is the determined 5' cDNA sequence for Jl-24 
SEQ ID NO: 21 is the determined 3' cDNA sequence for Jl-24 
SEQ ID NO: 22 is the determined 5' cDNA sequence for Kl-58 
SEQ ID NO: 23 is the determined 3' cDNA sequence for Kl-58 
SEQ ID NO: 24 is the determined 5' cDNA sequence for Kl-63 
SEQ ID NO: 25 is the determined 3' cDNA sequence for Kl-63 
SEQ ID NO: 26 is the determined 5' cDNA sequence for LI -4 
SEQ ID NO: 27 is the determined 3' cDNA sequence for LI -4 
SEQ ID NO: 28 is the determined 5' cDNA sequence for Ll-14 
SEQ ID NO: 29 is the determined 3' cDNA sequence for Ll-14 
SEQ ID NO: 30 is the determined 3' cDNA sequence for Jl-12 
SEQ ID NO: 31 is the determined 3' cDNA sequence for J 1-1 6 
SEQ ID NO: 32 is the determined 3' cDNA sequence for Jl-21 
SEQ ID NO: 33 is the determined 3' cDNA sequence for Kl-48 
SEQ ID NO: 34 is the determined 3' cDNA sequence for Kl-55 
SEQ ID NO: 35 is the determined 3' cDNA sequence for Ll-2 
SEQ ID NO: 36 is the determined 3' cDNA sequence for Ll-6 
SEQ ID NO: 37 is the determined 3' cDNA sequence forNl-1858 
SEQ ID NO: 38 is the determined 3' cDNA sequence for Nl-1860 
SEQ ID NO: 39 is the determined 3' cDNA sequence for Nl-1861 
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SEQ ID NO: 40 is the determined 3 ' cDNA sequence for Nl- 1864 
SEQ ID NO: 41 is the determined cDNA sequence for P5 
SEQ ID NO: 42 is the determined cDNA sequence for P8 
SEQ ID NO: 43 is the determined cDNA sequence for P9 
SEQ ID NO: 44 is the determined cDNA sequence for PI 8 
SEQ ID NO: 45 is the determined cDNA sequence for P20 
SEQ ID NO: 46 is the determined cDNA sequence for P29 
SEQ ID NO: 47 is the determined cDNA sequence for P30 
SEQ ID NO: 48 is the determined cDNA sequence for P34 
SEQ ID NO: 49 is the determined cDNA sequence for P36 
SEQ ID NO: 50 is the determined cDNA sequence for P38 
SEQ ID NO: 51 is the determined cDNA sequence for P39 
SEQ ID NO: 52 is the determined cDNA sequence for P42 
SEQ ID NO: 53 is the determined cDNA sequence for P47 
SEQ ID NO: 54 is the determined cDNA sequence for P49 
SEQ ID NO: 55 is the determined cDNA sequence for P50 
SEQ ID NO: 56 is the determined cDNA sequence for P53 
SEQ ID NO: 57 is the determined cDNA sequence for P55 
SEQ ID NO: 58 is the determined cDNA sequence for P60 
SEQ ID NO: 59 is the determined cDNA sequence for P64 
SEQ ID NO: 60 is the determined cDNA sequence for P65 
SEQ ID NO: 61 is the determined cDNA sequence for P73 
SEQ ID NO: 62 is the determined cDNA sequence for P75 
SEQ ID NO: 63 is the determined cDNA sequence for P76 
SEQ ID NO: 64 is the determined cDNA sequence for P79 
SEQ ID NO: 65 is the determined cDNA sequence for P84 
SEQ ID NO: 66 is the determined cDNA sequence for P68 o 
SEQ ID NO: 67 is the determined cDNA sequence for P80 
SEQ ID NO: 68 is the determined cDNA sequence for P82 
SEQ ID NO: 69 is the determined cDNA sequence for U 1-3064 
SEQ ID NO: 70 is the determined cDNA sequence for U 1-3065 
SEQ ID NO: 71 is the determined cDNA sequence for VI -3692 
SEQ ID NO: 72 is the determined cDNA sequence for lA-3905 
SEQ ID NO: 73 is the determined cDNA sequence for Vl-3686 
SEQ ID NO: 74 is the determined cDNA sequence for Rl-2330 
SEQ ID NO: 75 is the determined cDNA sequence for lB-3976 
SEQ ID NO: 76 is the determined cDNA sequence for VI -3679 
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SEQ ID NO: 77 is the determined cDNA sequence forlG-4736 
SEQ ID NO: 78 is the determined cDNA sequence for lG-4738 
SEQ ID NO : 79 is the determined cDN A sequence for 1 G-474 1 
SEQ ID NO: 80 is the determined cDNA sequence for lG-4744 
SEQ ID NO: 81 is the determined cDNA sequence for lG-4734 
SEQ ID NO: 82 is the determined cDNA sequence for lH-4774 
SEQ ID NO: 83 is the determined cDNA sequence for lH-4781 
SEQ ID NO: 84 is the determined cDNA sequence for lH-4785 
SEQ ID NO: 85 is the determined cDNA sequence for lH-4787 
SEQ ID NO: 86 is the determined cDNA sequence for lH-4796 
SEQ ID NO: 87 is the determined cDNA sequence for 11-4807 
SEQ ID NO: 88 is the determined cDNA sequence for 11-4810 
SEQ ID NO: 89 is the determined cDNA sequence for 11-481 1 
SEQ ID NO: 90 is the determined cDNA sequence for 1 J-4876 
SEQ ID NO: 91 is the determined cDNA sequence for lK-4884 
SEQ ID NO: 92 is the determined cDNA sequence for 1 K-4896 
SEQ ID NO: 93 is the determined cDNA sequence for lG-4761 
SEQ ID NO: 94 is the determined cDNA sequence for lG-4762 
SEQ ID NO: 95 is the detemiined cDNA sequence for lH-4766 
SEQ ID NO: 96 is the determined cDNA sequence for lH-4770 
SEQ ID NO: 97 is the determined cDNA sequence for lH-4771 
SEQ ID NO: 98 is the determined cDNA sequence for lH-4772 
SEQ ID NO: 99 is the determined cDNA sequence for lD-4297 
SEQ ID NO: 100 is the determined cDNA sequence for lD-4309 
SEQ ID NO: 101 is the determined cDNA sequence for lD.1-4278 
SEQ ID NO: 102 is die determined cDNA sequence for lD-4288 
SEQ ID NO: 1 03 is the determined cDNA sequence for 1 D-4283 
SEQ ID NO: 104 is the determined cDNA sequence for lD-4304 
SEQ ID NO: 105 is the determined cDNA sequence for lD-4296 
SEQ ID NO: 106 is the determined cDNA sequence for lD-4280 

SEQ ID NO: 107 is the determined full length cDNA sequence for F 1-1 2 (also referred to as 
P504S) 

SEQ ID NO: 108 is the predicted amino acid sequence for F 1-1 2 
SEQ ID NO: 109 is die determined full length cDNA sequence for J 1-1 7 
SEQ ID NO: 1 10 is the determined full length cDNA sequence for Ll-12 
SEQ ID NO: 1 1 1 is the determined full length cDNA sequence for Nl-1 862 
SEQ ID NO: 1 12 is the predicted amino acid sequence for Jl-17 
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SEQ ID NO: 1 13 is the predicted amino acid sequence for LI -12 
SEQ ID NO; 1 14 is the predicted amino acid sequence for Nl -1 862 
SEQ ID NO: 1 1 5 is the determined cDNA sequence for P89 
SEQ ID NO: 1 1 6 is the determined cDNA sequence for P90 
SEQ ID NO: 1 1 7 is the determined cDNA sequence for P92 
SEQ ID NO: 1 1 8 is the determined cDNA sequence for P95 
SEQ ID NO: 11 9 is the determined cDNA sequence for P98 
SEQ ID NO: 1 20 is the determined cDNA sequence for PI 02 
SEQ ID NO: 121 is the determined cDNA sequence for PI 10 
SEQ ID NO: 122 is the determined cDNA sequence for PI 1 1 
SEQ ID NO: 123 is the determined cDNA sequence for PI 14 
SEQ ID NO: 1 24 is the determined cDNA sequence for PI 1 5 
SEQ ID NO: 125 is the determined cDNA sequence for PI 16 
SEQ ID NO: 126 is the determined cDNA sequence for PI 24 
SEQ ID NO: 127 is the determined cDNA sequence for PI26 
SEQ ID NO: 128 is the determined cDNA sequence for P130 
SEQ ID NO: 1 29 is the determined cDNA sequence for PI 33 
SEQ ID NO: 130 is the determined cDNA sequence for P138 
SEQ ID NO: 131 is the determined cDNA sequence for PI 43 
SEQ ID NO: 132 is the determined cDNA sequence for P151 
SEQ ID NO: 133 is the determined cDNA sequence for P156 
SEQ ID NO: 134 is the determined cDNA sequence for P157 
SEQ ID NO: 135 is the determined cDNA sequence for PI 66 
SEQ ID NO: 136 is the determined cDNA sequence for PI 76 
SEQ ID NO: 137 is the determined cDNA sequence for PI78 
SEQ ID NO; 1 38 is the determined cDNA sequence for PI 79 
SEQ ID NO; 139 is the determined cDNA sequence for PI 85 
SEQ ID NO: 140 is the determined cDNA sequence for PI92 
SEQ ID NO: 141 is the determined cDNA sequence for P201 
SEQ ID NO: 142 is the determined cDNA sequence for P204 
SEQ ID NO: 143 is the determined cDNA sequence for P208 
SEQ ID NO: 144 is the determined cDNA sequence for P21 1 
SEQ ID NO: 145 is the determined cDNA sequence for P213 
SEQ ID NO: 146 is the determined cDNA sequence for P219 
SEQ ID NO: 147 is the determined cDNA sequence for P237 
SEQ ID NO: 148 is the determined cDNA sequence for P239 
SEQ ID NO: 149 is the determined cDNA sequence for P248 
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SEQ ID NO: 150 is the detemined cDNA sequence for P251 

SEQ ID NO: 151 is the determined cDNA sequence for P255 

SEQ ID NO: 152 is the determined cDNA sequence for P256 

SEQ ID NO: 153 is the determined cDNA sequence for P259 

SEQ ID NO: 154 is the determined cDNA sequence for P260 

SEQ ID NO: 155 is the determined cDNA sequence for P263 

SEQ ID NO: 156 is the determined cDNA sequence for P264 

SEQ ID NO: 157 is the determined cDNA sequence for P266 

SEQ ID NO: 158 is the determined cDNA sequence for P270 

SEQ ID NO: 159 is the determined cDNA sequence for P272 

SEQ ID NO: 160 is the determined cDNA sequence for P278 

SEQ ID NO: 161 is the determined cDNA sequence for PI 05 

SEQ ID NO: 162 is the determined cDNA sequence for PI 07 

SEQ ID NO: 163 is the determined cDNA sequence for PI 37 

SEQ ID NO: 164 is the determined cDNA sequence for PI 94 

SEQ ID NO: 165 is the determined cDNA sequence for PI 95 

SEQ ID NO: 166 is the determined cDNA sequence for PI 96 

SEQ ID NO: 167 is the determined cDNA sequence for P220 

SEQ ID NO: 168 is the determined cDNA sequence for P234 

SEQ ID NO: 169 is the determined cDNA sequence for P235 

SEQ ID NO: 1 70 is the determined cDNA sequence for P243 

SEQ ID NO: 171 is the determined cDNA sequence for P703P-DE1 

SEQ ID NO: 172 is the predicted amino acid sequence for P703P-DE] 

SEQ ID NO: 173 is the determined cDNA sequence for P703P-DE2 

SEQ ID NO: 174 is the determined cDNA sequence for P703P-DE6 

SEQ ID NO: 175 is the determined cDNA sequence for P703P-DE13 

SEQ ID NO: 176 is the predicted amino acid sequence for P703P-DE13 

SEQ ID NO: 177 is the determined cDNA sequence for P703P-DE14 

SEQ ID NO: 178 is the predicted amino acid sequence for P703P-DE14 

SEQ ID NO: 179 is the determined extended cDNA sequence for lG-4736 

SEQ ID NO: 180 is the determined extended cDNA sequence for lG-4738 

SEQ ID NO: 181 is the determined extended cDNA sequence for lG-4741 

SEQ ID NO: 182 is the determined extended cDNA sequence for lG-4744 

SEQ ID NO: 183 is the determined extended cDNA sequence for lH-4774 

SEQ ID NO: 184 is the determined extended cDNA sequence for lH-4781 

SEQ ID NO: 185 is the determined extended cDNA sequence for lH-4785 

SEQ ID NO: 1 86 is the determined extended cDNA sequence for lH-4787 
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SEQ ID NO: 1 87 is the determined extended cDNA sequence for lH-4796 

SEQ ID NO: 188 is the determined extended cDNA sequence for 11-4807 

SEQ ID NO: 189 is the determined 3' cDNA sequence for 11-4810 

SEQ ID NO: 190 is the determined 3' cDNA sequence for 11-481 1 

SEQ ID NO: 191 is the determined extended cDNA sequence for 1 J-4876 

SEQ ID NO: 192 is the determined extended cDNA sequence for lK-4884 

SEQ ID NO: 193 is the determined extended cDNA sequence for lK-4896 

SEQ ID NO: 194 is the determined extended cDNA sequence for lG-4761 

SEQ ID NO: 195 is the determined extended cDNA sequence for lG-4762 

SEQ ID NO: 196 is the determined extended cDNA sequence for lH-4766 

SEQ ID NO: 197 is the determined 3' cDNA sequence for lH-4770 

SEQ ID NO: 198 is the determined 3' cDNA sequence for lH-4771 

SEQ ID NO: 199 is the determined extended cDNA sequence for lH-4772 

SEQ ID NO: 200 is the determined extended cDNA sequence for lD-4309 

SEQ ID NO: 201 is the determined extended cDNA sequence for lD.1-4278 

SEQ ID NO: 202 is the determined extended cDNA sequence for lD-4288 

SEQ ID NO: 203 is the determined extended cDNA sequence for lD-4283 

SEQ ID NO: 204 is the determined extended cDNA sequence for lD-4304 

SEQ ID NO: 205 is the determined extended cDNA sequence for lD-4296 

SEQ ID NO: 206 is the determined extended cDNA sequence for lD-4280 

SEQ ID NO: 207 is the determined cDNA sequence for 10-d8fvvd 

SEQ ID NO: 208 is the determined cDNA sequence for 10-HlOcon 

SEQ ID NO: 209 is the determined cDNA sequence for 1 1-C8rev 

SEQ ID NO: 210 is the determined cDNA sequence for 7.g6fwd 

SEQ ID NO: 21 1 is the determined cDNA sequence for 7.g6rev 

SEQ ID NO: 212 is the determined cDNA sequence for 8-b5fwd 

SEQ ID NO: 213 is the determined cDNA sequence for 8-b5rev 

SEQ ID NO: 214 is the determined cDNA sequence for 8-b6fVvd 

SEQ ID NO: 21 5 is the determined cDNA sequence for 8-b6 rev 

SEQ ID NO: 216 is the determined cDNA sequence for 8-d4fwd 

SEQ ID NO: 217 is the determined cDNA sequence for 8-d9rev 

SEQ ID NO: 218 is the determined cDNA sequence for 8-g3fwd 

SEQ ID NO: 219 is the determined cDNA sequence for 8-g3rev 

SEQ ID NO: 220 is the determined cDNA sequence for 8-hl Irev 

SEQ ID NO: 221 is the determined cDNA sequence for g-fl2fwd 

SEQ ID NO: 222 is the determined cDNA sequence for g-f3rev 

SEQ ID NO: 223 is the determined cDNA sequence for P509S 
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SEQ ID NO: 224 is the determined cDNA sequence for P510S 
SEQ ID NO: 225 is the determined cDNA sequence for P703DE5 
SEQ ID NO: 226 is the determined cDNA sequence for 9-Al 1 
SEQ ID NO: 227 is the determined cDNA sequence for 8-C6 
SEQ ID NO: 228 is the determined cDNA sequence for 8-H7 
SEQ ID NO: 229 is the determined cDNA sequence for JPTPN13 
SEQ ID NO: 230 is the determined cDNA sequence for JPTPN14 
SEQ ID NO: 23 1 is the determined cDNA sequence for JPTPN23 
SEQ ID NO: 232 is the determined cDNA sequence for JPTPN24 
SEQ ID NO: 233 is the determined cDNA sequence for JPTPN25 
SEQ ID NO: 234 is the determined cDNA sequence for JPTPN30 
SEQ ID NO: 235 is the determined cDNA sequence for JPTPN34 
SEQ ID NO: 236 is the determined cDNA sequence for PTPN35 
SEQ ID NO: 237 is the determined cDNA sequence for JPTPN36 
SEQ ID NO: 238 is the determined cDNA sequence for JPTPN38 
SEQ ID NO: 239 is the determined cDNA sequence for JPTPN39 
SEQ ID NO: 240 is the determined cDNA sequence for JPTPN40 
SEQ ID NO: 241 is the determined cDNA sequence for JPTPN41 
SEQ ID NO: 242 is the determined cDNA sequence for JPTPN42 
SEQ ID NO: 243 is the determined cDNA sequence for JPTPN45 
SEQ ID NO; 244 is the determined cDNA sequence for JPTPN46 
SEQ ID NO: 245 is the determined cDNA sequence for JPTPN51 
SEQ ID NO: 246 is the determined cDNA sequence for JPTPN56 
SEQ ID NO; 247 is the determined cDNA sequence for PTPN64 
SEQ ID NO: 248 is the determined cDNA sequence for JPTPN65 
SEQ ID NO: 249 is the determined cDNA sequence for JPTPN67 
SEQ ID NO: 250 is the determined cDNA sequence for JPTPN76 
SEQ ID NO: 251 is the determined cDNA sequence for JPTPN84 
SEQ ID NO: 252 is the determined cDNA sequence for JPTPN85 
SEQ ID NO: 253 is the determined cDNA sequence for JPTPN86 
SEQ ID NO: 254 is the determined cDNA sequence for JPTPN87 
SEQ ID NO: 255 is the determined cDNA sequence for JPTPN88 
SEQ ID NO: 256 is the determined cDNA sequence for JPIFI 
SEQ ID NO: 257 is the determined cDNA sequence for JP1F2 
SEQ ID NO: 258 is the determined cDNA sequence for JP1C2 
SEQ ID NO: 259 is the determined cDNA sequence for JPIBI 
SEQ ID NO: 260 is the determined cDNA sequence for JP1B2 



wo 00/04149 



13 



SEQ ID NO: 261 is the determined cDNA sequence for JP1D3 
SEQ ID NO: 262 is the determined cDNA sequence for JPl A4 
SEQ ID NO: 263 is the determined cDNA sequence for JP1F5 
SEQ ID NO: 264 is the determined cDNA sequence for JP1E6 
SEQ ID NO: 265 is the determined cDNA sequence for JP1D6 
SEQ ID NO: 266 is the determined cDNA sequence for JP1B5 
SEQ ID NO: 267 is the determined cDNA sequence for JPl A6 
SEQ ID NO: 268 is the determined cDNA sequence for JP1E8 
SEQ ID NO: 269 is the determined cDNA sequence for JP1D7 
SEQ ID NO: 270 is the determined cDNA sequence for JP1D9 
SEQ ID NO: 271 is the determined cDNA sequence for JPICIO 
SEQ ID NO: 272 is the determined cDNA sequence for JPl A9 
SEQ ID NO: 273 is the determined cDNA sequence for JP1F12 
SEQ ID NO: 274 is the determined cDNA sequence for JPl El 2 
SEQ ID NO: 275 is the determined cDNA sequence for JPIDI 1 
SEQ ID NO: 276 is the determined cDNA sequence for JPICI 1 
SEQ ID NO: 277 is the determined cDNA sequence for JP1CI2 
SEQ ID NO: 278 is the determined cDNA sequence for JPl B 12 
SEQ ID NO: 279 is the determined cDNA sequence for JPl A12 
SEQ ID NO: 280 is the determined cDNA sequence for JP8G2 
SEQ ID NO: 281 is the determined cDNA sequence for JP8H1 
SEQ ID NO: 282 is the determined cDNA sequence for JP8H2 
SEQ ID NO: 283 is the determined cDNA sequence for JP8A3 
SEQ ID NO: 284 is the determined cDNA sequence for JP8A4 
SEQ ID NO: 285 is the determined cDNA sequence for JP8C3 
SEQ ID NO: 286 is the determined cDNA sequence for JP8G4 
SEQ ID NO: 287 is the determined cDNA sequence for JP8B6 
SEQ ID NO: 288 is the determined cDNA sequence for JP8D6 
SEQ ID NO: 289 is the determined cDNA sequence for JP8F5 
SEQ ID NO: 290 is the determined cDNA sequence for JP8A8 
SEQ ID NO: 291 is the determined cDNA sequence for JP8C7 
SEQ ID NO: 292 is the determined cDNA sequence for JP8D7 
SEQ ID NO: 293 is the determined cDNA sequence for P8D8 
SEQ ID NO: 294 is the determined cDNA sequence for JP8E7 
SEQ ID NO: 295 is the determined cDNA sequence for JP8F8 
SEQ ID NO: 296 is the determined cDNA sequence for JP8G8 
SEQ ID NO: 297 is the determined cDNA sequence for JP8B10 
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SEQ ID NO: 298 is the determined cDNA sequence for JP8C10 
SEQ ID NO: 299 is the determined cDNA sequence for JP8E9 
SEQ ID NO: 300 is the determined cDNA sequence for JP8EI0 
SEQ ID NO: 301 is the determined cDNA sequence for JP8F9 
SEQ ID NO: 302 is the determined cDNA sequence for JP8H9 
SEQ ID NO: 303 is the determined cDNA sequence for JP8C12 
SEQ ID NO: 304 is the determined cDNA sequence for JP8E1 1 
SEQ ID NO: 305 is the determined cDNA sequence for JP8E12 
SEQ ID NO: 306 is the amino acid sequence for the peptide PS2#12 
SEQ ID NO: 307 is the determined cDNA sequence for P71 IP 
SEQ ID NO: 308 is the determined cDNA sequence for P712P 
SEQ ID NO: 309 is the determined cDNA sequence for CLONE23 
SEQ ID NO: 3 10 is the determined cDNA sequence for P774P 
SEQ ID NO: 31 1 is the determined cDNA sequence for P775P 
SEQ ID NO: 312 is the determined cDNA sequence for P7I5P 
SEQ ID NO: 3 13 is the determined cDNA sequence for P71 OP 
SEQ ID NO: 3 14 is the determined cDNA sequence for P767P 
SEQ ID NO: 3 15 is the determined cDNA sequence for P768P 

SEQ ID NO: 3 16-325 are the determined cDNA sequences of previously isolated genes 

SEQ ID NO: 326 is the determined cDNA sequence for P703PDE5 

SEQ ID NO: 327 is the predicted amino acid sequence for P703PDE5 

SEQ ID NO: 328 is the determined cDNA sequence for P703P6.26 

SEQ ID NO: 329 is the predicted amino acid sequence for P703P6.26 

SEQ ID NO: 330 is the determined cDNA sequence for P703PX-23 

SEQ ID NO: 331 is the predicted amino acid sequence for P703PX-23 

SEQ ID NO: 332 is the determined full length cDNA sequence for P509S 

SEQ ID NO: 333 is the determined extended cDNA sequence for P707P (also referred to 

11 -C9) 

SEQ ID NO: 334 is the determined cDNA sequence for P714P 

SEQ ID NO: 335 is the determined cDNA sequence for P705P (also referred to as 9-F3) 

SEQ ID NO: 336 is the predicted amino acid sequence for P705P 

SEQ ID NO: 337 is the amino acid sequence of the peptide P1S#10 

SEQ ID NO: 338 is the amino acid sequence of the peptide p5 

SEQ ID NO: 339 is the predicted amino acid sequence of P509S 

SEQ ID NO: 340 is the determined cDNA sequence for P778P 

SEQ ID NO: 341 is the determined cDNA sequence for P786P 

SEQ ID NO: 342 is the determined cDNA sequence for P789P 
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SEQ ID NO: 343 is the determined cDNA sequence for a clone showing homology to Homo 
sapiens MM46 mRNA 

SEQ ID NO: 344 is the determined cDNA sequence for a clone showing homology to Homo 
sapiens TNF-alpha stimulated ABC protein (ABC50) mRNA 

SEQ ID NO: 345 is the determined cDNA sequence for a clone showing homology to Homo 
sapiens mRNA for E-cadherin 

SEQ ID NO: 346 is the determined cDNA sequence for a clone showing homology to Human 

nuclear-encoded mitochondrial serine hydroxymethyltransferase (SHMT) 

SEQ ID NO: 347 is the determined cDNA sequence for a clone showing homology to Homo 

sapiens natural resistance-associated macrophage protein2 (NRAMP2) 

SEQ ID NO: 348 is the determined cDNA sequence for a clone showing homology to Homo 

sapiens phosphoglucomutase-related protein (PGMRP) 

SEQ ID NO: 349 is the determined cDNA sequence for a clone showing homology to Human 
mRNA for proteosome subiuiit p40 

SEQ ID NO: 350 is the determined cDNA sequence for P777P 

SEQ ID NO: 351 is the determined cDNA sequence for P779P 

SEQ ID NO: 352 is the determined cDNA sequence for P790P 

SEQ ID NO: 353 is the determined cDNA sequence for P784P 

SEQ ID NO: 354 is the determined cDNA sequence for P776P 

SEQ ID NO: 355 is the determined cDNA sequence for P780P 

SEQ ID NO: 356 is the determined cDNA sequence for P544S 

SEQ ID NO: 357 is the determined cDNA sequence for P745S 

SEQ ID NO: 358 is the determined cDNA sequence for P782P 

SEQ ID NO: 359 is the determined cDNA sequence for P783P 

SEQ ID NO: 360 is the determined cDNA sequence for unknown 17984 

SEQ ID NO: 361 is the determined cDNA sequence for P787P 

SEQ ID NO: 362 is the determined cDNA sequence for P788P 

SEQ ID NO: 363 is the determined cDNA sequence for unknown 1 7994 

SEQ ID NO: 364 is the determined cDNA sequence for P781P 

SEQ ID NO: 365 is the determined cDNA sequence for P785P 

SEQ ID NO: 366-375 are the determined cDNA sequences for splice variants of B305D. 
SEQ ID NO: 376 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 366. 

SEQ ID NO: 377 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 372. 

SEQ ID NO: 378 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 373. 
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SEQ ID NO: 379 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 374. 

SEQ ID NO: 380 is the predicted amino acid sequence encoded by the sequence of SEQ ID 
NO: 375. 

SEQ ID NO: 381 is the determined cDNA sequence for B716P. 

SEQ ID NO: 382 is the determined full-length cDNA sequence for P71 IP. 

SEQ ID NO: 383 is the predicted amino acid sequence for P71 1 P. 

SEQ ID NO: 384 is the cDNA sequence for PIOOOC. 

SEQ ID NO: 385 is the cDNA sequence for CGI-82. 

SEQ ID NO:386 is the cDNA sequence for 23320. 

SEQ ID NO:387 is the cDNA sequence for CGI-69. 

SEQ ID NO:388 is the cDNA sequence for L-iditol-2-dehydrogenase. 

SEQ ID NO:389 is the cDNA sequence for 23379. 

SEQ ID NO:390 is the cDNA sequence for 23381. 

SEQ ID NO:391 is the cDNA sequence for KIAA0122. 

SEQ ID NO:392 is the cDNA sequence for 23399. 

SEQ ID NO:393 is the cDNA sequence for a previously identified gene. 

SEQ ID NO:394 is the cDNA sequence for HCLBP. 

SEQ ID NO:395 is the cDNA sequence for transglutaminase. 

SEQ ID NO:396 is the cDNA sequence for a previously identified gene. 

SEQ ID NO:397 is the cDNA sequence for PAP. 

SEQ ID NO:398 is the cDNA sequence for Ets transcription factor PDEF. 

SEQ ID NO:399 is the cDNA sequence for hTGR. 

SEQ ID NO:400 is the cDNA sequence for KIAA0295. 

SEQ ID NO:401 is the cDNA sequence for 22545. 

SEQ ID NO:402 is the cDNA sequence for 22547. 

SEQ ID NO:403 is the cDNA sequence for 22548. 

SEQ ID NO:404 is the cDNA sequence for 22550. 

SEQ ID NO:405 is the cDNA sequence for 22551. 

SEQ ID NO:406 is the cDNA sequence for 22552. 

SEQ ID NO:407 is the cDNA sequence for 22553. 

SEQ ID NO:408 is the cDNA sequence for 22558. 

SEQ ID NO:409 is the cDNA sequence for 22562. 

SEQ ID N0:4 1 0 is the cDNA sequence for 22565. 

SEQ ID N0:41 1 is the cDNA sequence for 22567. 

SEQ ID N0:412 is the cDNA sequence for 22568. 

SEQ ID N0:413 is the cDNA sequence for 22570. 
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SEQ ID NO:414 is the cDNA sequence for 22571 . 
SEQ ID NO:415 is the cDNA sequence for 22572. 
SEQ ID NO:416 is the cDNA sequence for 22573. 
SEQ ID NO:4I7 is the cDNA sequence for 22573. 
SEQ ID N0:41 8 is the cDNA sequence for 22575. 
SEQ ID NO:419 is the cDNA sequence for 22580. 
SEQ ID NO:420 is the cDNA sequence for 22581. 
SEQ ID NO:421 is the cDNA sequence for 22582. 
SEQ ID NO:422 is the cDNA sequence for 22583. 
SEQ ID NO:423 is the cDNA sequence for 22584. 
SEQ ID NO:424 is the cDNA sequence for 22585. 
SEQ ID NO:425 is the cDNA sequence for 22586. 
SEQ ID NO:426 is the cDNA sequence for 22587. 
SEQ ID NO:427 is the cDNA sequence for 22588. 
SEQ ID NO:428 is the cDNA sequence for 22589. 
SEQ ID NO:429 is the cDNA sequence for 22590. 
SEQ ID NO:430 is the cDNA sequence for 22591 . 
SEQ ID NO:43 1 is the cDNA sequence for 22592. 
SEQ ID NO:432 is the cDNA sequence for 22593. 
SEQ ID NO:433 is the cDNA sequence for 22594. 
SEQ ID NO:434 is the cDNA sequence for 22595. 
SEQ ID NO:435 is the cDNA sequence for 22596. 
SEQ ID NO:436 is the cDNA sequence for 22847. 
SEQ ID NO:437 is the cDNA sequence for 22848. 
SEQ ID NO:438 is the cDNA sequence for 22849. 
SEQ ID NO:439 is the cDNA sequence for 22851. 
SEQ ID NO:440 is the cDNA sequence for 22852. 
SEQ ID NO:44I is the cDNA sequence for 22853. 
SEQ ID NO:442 is the cDNA sequence for 22854. 
SEQ ID NO:443 is the cDNA sequence for 22855. 
SEQ ID NO:444 is the cDNA sequence for 22856. 
SEQ ID NO:445 is the cDNA sequence for 22857. 
SEQ ID NO:446 is the cDNA sequence for 23601 . 
SEQ ID NO:447 is the cDNA sequence for 23602. 
SEQ ID NO:448 is the cDNA sequence for 23605. 
SEQ ID NO:449 is the cDNA sequence for 23606. 
SEQ ID NO:450 is the cDNA sequence for 23612. 
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SEQ ID NO:451 is the cDNA sequence for 23614. 

SEQ ID NO:452 is the cDNA sequence for 23618. 

SEQ ID NO:453 is the cDNA sequence for 23622. 

SEQ ID NO:454 is the cDNA sequence for folate hydrolase. 

SEQ ID NO:455 is the cDNA sequence for LIM protein. 

SEQ ID NO:456 is the cDNA sequence for a known gene. 

SEQ ID NO:457 is the cDNA sequence for a known gene. 

SEQ ID NO:458 is the cDNA sequence for a previously identified gene. 

SEQ ID NO:459 is the cDNA sequence for 23045. 

SEQ ID NO:460 is the cDNA sequence for 23032. 

SEQ ID NO:461 is the cDNA sequence for 23054. 

SEQ ID NOs:462-467 are cDNA sequences for known genes. 

SEQ ID NOs:468-471 are cDNA sequences for P710P. 

SEQ ID NO:472 is a cDNA sequence for PI 001 C. 



DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is generally directed to compositions 
and methods for the therapy and diagnosis of cancer, such as prostate cancer. The 
compositions described herein may include prostate tumor polypeptides, polynucleotides 
encoding such polypeptides, binding agents such as antibodies, antigen presenting cells 
(APCs) and/or immune system cells (e.g., T cells). Polypeptides of the present invention 
generally comprise at least a portion (such as an immunogenic portion) of a prostate tumor 
protein or a variant thereof A "prostate tumor protein" is a protein that is expressed in 
prostate tumor cells at a level that is at least two fold, and preferably at least five fold, greater 
than the level of expression in a normal tissue, as determined using a representative assay 
provided herein. Certain prostate tumor proteins are tumor proteins that react detectably 
(within an immunoassay, such as an ELISA or Western blot) with antisera of a patient 
afflicted with prostate cancer. Polynucleotides of the subject invention generally comprise a 
DNA or RNA sequence that encodes all or a portion of such a polypeptide, or that is 
complementary to such a sequence. Antibodies are generally immune system proteins, or 
antigen-binding fragments thereof, that are capable of binding to a polypeptide as described 
above. Antigen presenting cells include dendritic cells, macrophages, monocytes, fibroblasts 
and B-cells that express a polypeptide as described above. T cells that may be employed 
within such compositions are generally T cells that are specific for a polypeptide as described 
above. 
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The present invention is based on the discovery of human prostate tumor 
proteins. Sequences of polynucleotides encoding certain tumor proteins, or portions thereof, 
are provided in SEQ ID NOs.l-lll, 115-171, 173-175, 177, 179-305, 307-315, 326, 328, 

330, 332-335, 340-375, 381, 382 or 384-472. Sequences of polypeptides comprising at least 
a portion of a tumor protein are provided in SEQ ID NOs:l 12-1 14, 172, 176, 178, 327, 329, 

33 1 , 336, 339, 376-380 and 383. 

Prostate Tumor Protein Polynucleotides 

Any polynucleotide that encodes a prostate tumor protein or a portion or other 
variant thereof as described herein is encompassed by the present invention. Preferred 
polynucleotides comprise at least 15 consecutive nucleotides, preferably at least 30 
consecutive nucleotides and more preferably at least 45 consecutive nucleotides, that encode 
a portion of a prostate tumor protein. More preferably, a polynucleotide encodes an 
immunogenic portion of a prostate ttimor protein. Polynucleotides complementary to any 
such sequences are also encompassed by the present invention. Polynucleotides may be 
single-stranded (coding or antisense) or double-stranded, and may be DNA (genomic, cDNA 
or synthetic) or RNA molecules. RNA molecules include HnRNA molecules, which contain 
introns and correspond to a DNA molecule in a one-to-one manner, and mRNA molecules, 
which do not contain introns. Additional coding or non-coding sequences may, but need not, 
be present within a polynucleotide of the present invention, and a polynucleotide may, but 
need not, be linked to other molecules and/or support materials. 

Polynucleotides may comprise a native sequence (i.e., an endogenous 
sequence that encodes a prostate tumor protein or a portion thereof) or may comprise a 
variant of such a sequence. Polynucleotide variants may contain one or more substitutions, 
additions, deletions and/or insertions such that the innnunogenicity of the encoded 
polypeptide is not diminished, relative to a native tumor protein. The effect on the 
immunogenicity of the encoded polypeptide may generally be assessed as described herein. 
Variants preferably exhibit at least about 70% identity, more preferably at least about 80% 
identity and most preferably at least about 90% identity to a polynucleotide sequence that 
encodes a native prostate tumor protein or a portion thereof 

Two polynucleotide or polypeptide sequences are said to be "identical" if the 
sequence of nucleotides or amino acids in the two sequences is the same when aligned for 
maximum correspondence as described below. Comparisons between two sequences are 
typically performed by comparing the sequences over a comparison window to identify and 
compare local regions of sequence sunilarity. A "comparison window" as used herein, refers 
to a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to about 50, 
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in which a sequence may be compared to a, reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. 

Optimal alignment of sequences for comparison may be conducted using the 
Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, Inc., 
Madison, WI), using default parameters. This program embodies several alignment schemes 
described in the following references: Dayhoff, M.O. (1978) A model of evolutionary change 
in proteins - Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of 
Protein Sequence and Structure, National Biomedical Research Foundation, Washington DC 
Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) Unified Approach to Alignment and Phylogenes 
pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA; 
Higgins, D.G. and Sharp, P.M. (1989) CABIOS 5:151-153; Myers, E.W. and Muller W. 
(1988) CABIOS 4:11-17; Robinson, E.D. (1971) Comb. Theor J 1:105; Santou, N. Nes, M. 
(1987) Mol. Biol. Evol. 4:406-425; Sneath, P.H.A. and Sokal, R.R. (1973) Numerical 
Taxonomy - the Principles and Practice of Numerical Taxonomy, Freeman Press, San 
Francisco, CA; Wilbur, W.J. and Lipraan, D.J. (1983) Proc. Natl. Acad. Sci. USA 80:726- 
730. 

Preferably, the "percentage of sequence identity" is determined by comparing 
two optimally aligned sequences over a window of comparison of at least 20 positions, 
wherein the portion of the polynucleotide or polypeptide sequence in the comparison window 
may comprise additions or deletions {i.e.. gaps) of 20 percent or less, usually 5 to 15 percent, 
or 10 to 12 percent, as compared to the reference sequences (which does not comprise 
additions or deletions) for optimal alignment of the two sequences. The percentage is 
calculated by determining the number of positions at which the identical nucleic acid bases or 
amino acid residue occurs in both sequences to yield the number of matched positions, 
dividing the number of matched positions by the total number of positions in the reference 
sequence (i.e., die window size) and multiplying the results by 100 to yield the percentage of 
sequence identity. 

Variants may also, or alternatively, be substantially homologous to a native 
gene, or a portion or complement thereof Such polynucleotide variants are capable of 
hybridizing under moderately stringent conditions to a naturally occurring DNA sequence 
encoding a native prostate tumor protein (or a complementary sequence). Suitable 
moderately stringent conditions include prewashing in a solution of 5 X SSC, 0.5% SDS, 1.0 
mM EDTA (pH 8.0); hybridizing at SO^C-eS^C, 5 X SSC, overnight; followed by washing 
twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC containing 0.1% SDS. 

It will be appreciated by those of ordinary skill in the art that, as a result of the 
degeneracy of the genetic code, there are many nucleotide sequences that encode a 
polypeptide as described herein. Some of these polynucleotides bear minimal homology to 
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the nucleotide sequence of any native gene. Nonetheless, polynucleotides that vary due to 
differences in codon usage are specifically contemplated by the present invention. Further, 
alleles of the genes comprising the polynucleotide sequences provided herein are within the 
scope of the present invention. Alleles are endogenous genes that are altered as a result of 
one or more mutations, such as deletions, additions and/or substitutions of nucleotides. The 
resulting mRNA and protein may, but need not, have an altered structure or function. Alleles 
may be identified using standard techniques (such as hybridization, amplification and/or 
database sequence comparison). 

Polynucleotides may be prepared using any of a variety of techniques. For 
example, a polynucleotide may be identified, as described in more detail below, by screening 
a microarray of cDNAs for tumor-associated expression {i.e., expression that is at least five 
fold greater in a prostate tumor than in normal tissue, as determined using a representative 
assay provided herein). Such screens may be performed using a Synteni microarray (Palo 
Alto, CA) according to the manufacturer's instructions (and essentially as described by 
Schena et al., Proc. Natl. Acad. Sci. USA 95:10614-10619, 1996 and Heller et al., Proc. Natl. 
Acad. Sci. USA 9^:2150-2155, 1997). Alternatively, polypeptides may be amplified from 
cDNA prepared from cells expressing the proteins described herein, such as prostate timior 
cells. Such polynucleotides may be amplified via polymerase chain reaction (PGR). For this 
approach, sequence-specific primers may be designed based on the sequences provided 
herein, and may be purchased or synthesized. 

An amplified portion may be used to isolate a full length gene from a suitable 
library {e.g.. a prostate tumor cDNA library) using well known techniques. Within such 
techniques, a library (cDNA or genomic) is screened using one or more polynucleotide 
probes or primers suitable for amplification. Preferably, a library is size-selected to include 
larger molecules. Random primed libraries may also be preferred for identifying 5' and 
upstream regions of genes. Genomic libraries are preferred for obtaining introns and 
extending 5' sequences. 

For hybridization techniques, a partial sequence may be labeled {e.g., by nick- 
translation or end-labeling with "P) using well known techniques. A bacterial or 
bacteriophage library is then screened by hybridizing filters containing denatured bacterial 
colonies (or lawns containing phage plaques) with the labeled probe {see Sambrook et al.. 
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring 
Harbor, NY, 1989). Hybridizing colonies or plaques are selected and expanded, and the 
DNA is isolated for fiirther analysis. cDNA clones may be analyzed to determine the amount 
of additional sequence by, for example, PCR using a primer from the partial sequence and a 
primer from the vector. Restriction maps and partial sequences may be generated to identify 
one or more overlapping clones. The complete sequence may then be determined using 
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standard techniques, which may involve generating a series of deletion clones. The resulting 
overlapping sequences are then assembled into a single contiguous sequence. A fiill length 
cDNA molecule can be generated by ligating suitable fragments, using well known 
techniques. 

Alternatively, there are numerous amplification techniques for obtaining a full 
length coding sequence from a partial cDNA sequence. Within such techniques, 
amplification is generally performed via PGR. Any of a variety of commercially available 
kits may be used to perform the amphfication step. Primers may be designed using, for 
example, software well known in the art. Primers are preferably 22-30 nucleotides in length, 
have a GC content of at least 50% and anneal to the target sequence at temperatures of about 
68°C to ITQ,. The amplified region may be sequenced as described above, and overlapping 
sequences assembled into a contiguous sequence. 

One such amplification technique is inverse PGR (see Triglia et al., A^wc/. 
Acids Res. 76:8186, 1988), which uses restriction enzymes to generate a fragment in the 
known region of the gene. The fragment is then circularized by intramolecular ligation and 
used as a template for PGR with divergent primers derived from the known region. Withm an 
alternative approach, sequences adjacent to a partial sequence may be retrieved by 
amplification with a primer to a linker sequence and a primer specific to a known region. The 
amplified sequences are typically subjected to a second round of amplification with the same 
linker primer and a second primer specific to the known region. A variation on this 
procedure, which employs two primers that initiate extension in opposite directions from the 
known sequence, is described in WO 96/38591. Another such technique is known as "rapid 
amplification of cDNA ends" or RACE. This technique involves the use of an internal primer 
and an external primer, which hybridizes to a polyA region or vector sequence, to identify 
sequences that are 5' and 3' of a known sequence. Additional techniques include capture PGR 
(Lagerstrom et al., PCR Methods Applic. 7:111-19, 1991) and walking PGR (Parker et al., 
Nucl. Acids. Res. 7P:3055-60, 1991). Other methods employing amplification may also be 
employed to obtain a fiill length cDNA sequence. 

In certain instances, it is possible to obtain a full length cDNA sequence by 
analysis of sequences provided in an expressed sequence tag (EST) database, such as that 
available from GenBank. Searches for overiapping ESTs may generally be performed using 
well known programs {e.g., NGBI BLAST searches), and such ESTs may be used to generate 
a contiguous full length sequence. 

Gertain nucleic acid sequences of cDNA molecules encoding at least a portion 
of a prostate tumor protein are provided in SEQ IDNOs:l-lll, 115-171, 173-175, 177, 179- 
305, 307-315, 326, 328, 330, 332-335, 340-375, 381, 382 or 384-472. Isolation of these 
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polynucleotides is described below. Each of these prostate tumor proteins was overexpressed 
in prostate tumor tissue. 

Polynucleotide variants may generally be prepared by any method known in 
the art, including chemical synthesis by, for example, solid phase phosphoramidite chemical 
synthesis. Modifications in a polynucleotide sequence may also be introduced using standard 
mutagenesis techniques, such as oiigonucleotide-directed site-specific mutagenesis {see 
Adelman et al., DNA 2:183, 1983). Alternatively, RNA molecules may be generated by in 
vitro or in vivo transcription of DNA sequences encoding a prostate tumor protein, or portion 
thereof, provided that the DNA is incorporated into a vector with a suitable RNA polymerase 
promoter (such as T7 or SP6). Certain portions may be used to prepare an encoded 
polypeptide, as described herein. In addition, or alternatively, a portion may be administered 
to a patient such that the encoded polypeptide is generated in vivo (e.g., by transfecting 
antigen-presenting cells, such as dendritic cells, with a cDNA construct encoding a prostate 
tumor polypeptide, and administering the transfected cells to the patient). 

A portion of a sequence complementary to a coding sequence (i.e., an 
antisense polynucleotide) may also be used as a probe or to modulate gene expression. 
cDNA constructs that can be transcribed into antisense RNA may also be introduced into 
cells of tissues to facilitate the production of antisense RNA. An antisense polynucleotide 
may be used, as described herein, to inhibit expression of a tumor protein. Antisense 
technology can be used to conttol gene expression through triple-helix formation, which 
compromises the ability of the double helix to open sufficiently for the binding of 
polymerases, u-anscription factors or regulatory molecules (see Gee et al.. In Huber and Carr, 
Molecular and Immunologic Approaches, Futura Publishing Co. (Mt. Kisco, NY; 1994)). 
Alternatively, an antisense molecule may be designed to hybridize with a control region of a 
gene (e.g., promoter, enhancer or transcription initiation site), and block transcription of the 
gene; or to block translation by inhibiting binding of a transcript to ribosomes. 

A portion of a coding sequence, or of a complementary sequence, may also be 
designed as a probe or primer to detect gene expression. Probes may be labeled with a 
variety of reporter groups, such as radionuclides and enzymes, and are preferably at least 10 
nucleotides in length, more preferably at least 20 nucleotides in length and still more 
preferably at least 30 nucleotides in length. Primers, as noted above, are preferably 22-30 
nucleotides in length. 

Any polynucleotide may be further modified to increase stability in vivo. 
Possible modifications include, but are not limited to, the addition of flanking sequences at 
the 5' and/or 3' ends; the use of phosphorothioate or 2' 0-methyl rather than 
phosphodiesterase linkages in the backbone; and/or the inclusion of nontraditional bases such 
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as inosine, queosine and wybutosine, as well as acetyl- methyl-, thio- and other modified 
forms of adenine, cytidine, guanine, thymine and uridine. 

Nucleotide sequences as described herein may be joined to a variety of other 
nucleotide sequences using established recombinant DNA techniques. For example, a 
polynucleotide may be cloned into any of a variety of cloning vectors, including plasmids, 
phagcmids, lambda phage derivatives and cosmids. Vectors of particular interest include 
expression vectors, replication vectors, probe generation vectors and sequencing vectors. In 
general, a vector will contain an origin of replication functional in at least one organism, 
convenient restriction endonuclease sites and one or more selectable markers. Other elements 
will depend upon the desired use, and will be apparent to those of ordinary skill in the art. 

Within certain embodiments, polynucleotides may be formulated so as to 
permit entry into a cell of a mammal, and expression therein. Such formulations are 
particularly useful for therapeutic purposes, as described below. Those of ordinary skill in 
the art will appreciate that there are many ways to achieve expression of a polynucleotide in a 
target cell, and any suitable method may be employed. For example, a polynucleotide may be 
incorporated into a viral vector such as, but not limited to, adenovirus, adeno-associated 
virus, retrovirus, or vaccinia or other pox virus {e.g., avian pox virus). Techniques for 
incorporating DNA into such vectors are well known to those of ordinary skill in the art. A 
retroviral vector may additionally transfer or incorporate a gene for a selectable marker (to aid 
in the identification or selection of transduced cells) and/or a targeting moiety, such as a gene 
that encodes a ligand for a receptor on a specific target cell, to render the vector target 
specific. Targeting may also be accomplished using an antibody, by methods known to those 
of ordinary skill in the art. 

Other formulations for therapeutic purposes include colloidal dispersion 
systems, such as macromolecule complexes, nanocapsules, microspheres, beads, and lipid- 
based systems including oil-in-water emulsions, micelles, mixed micelles, and liposomes. A 
preferred colloidal system for use as a delivery vehicle in vitro and in vivo is a liposome {i.e., 
an artificial membrane vesicle). The preparation and use of such systems is well known in 
the art. 

Prostate Tumor Polypeptides 

Within the context of the present invention, polypeptides may comprise at 
least an immunogenic portion of a prostate tumor protein or a variant thereof, as described 
herein. As noted above, a "prostate tumor protein" is a protein that is expressed by prostate 
tumor cells. Proteins that are prostate tumor proteins also react detectably within an 
immunoassay (such as an ELISA) with antisera from a patient with prostate cancer. 
Polypeptides as described herein may be of any length. Additional sequences derived from 
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the native protein and/or heterologous sequences may be present, and such sequences may 
(but need not) possess further immunogenic or antigenic properties. 

An "immunogenic portion," as used herein is a portion of a protein that is 
recognized (i.e.. specifically bound) by a B-cell and/or T-cell surface antigen receptor. Such 
immunogenic portions generally comprise at least 5 amino acid residues, more preferably at 
least 10, and still more preferably at least 20 amino acid residues of a prostate tumor protein 
or a variant thereof Certain preferred immunogenic portions include peptides in which an N- 
terminal leader sequence and/or transmembrane domain have been deleted. Other preferred 
immunogenic portions may contain a small N- and/or C-terminal deletion (e.g., 1-30 amino 
acids, preferably 5-15 amino acids), relative to the mature protein. 

Immunogenic portions may generally be identified using well known 
techniques, such as those summarized in Paul, Fundamental Immunology, 3rd ed., 243-247 
(Raven Press, 1993) and references cited therein. Such techniques include screening 
polypeptides for the ability to react with antigen-specific antibodies, antisera and/or T-cell 
lines or clones. As used herein, antisera and antibodies are "antigen-specific" if they 
specifically bind to an antigen (i.e., they react with the protein in an ELISA or other 
immunoassay, and do not react detectably with unrelated proteins). Such antisera and 
antibodies may be prepared as described herein, and using well known techniques. An 
immunogenic portion of a native prostate tumor protein is a portion that reacts with such 
antisera and/or T-cells at a level that is not substantially less than the reactivity of the full 
length polypeptide (e.g. in an ELISA and/or T-cell reactivity assay). Such immunogenic 
portions may react within such assays at a level that is similar to or greater than die reactivity 
of the full length polypeptide. Such screens may generally be performed using methods well 
known to those of ordinary skill in the art, such as those described in Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. For example, a 
polypeptide may be immobilized on a solid support and contacted with patient sera to allow 
binding of antibodies within the sera to the immobilized polypeptide. Unbound sera may 
then be removed and bound antibodies detected using, for example, '"l-labeled Protein A. 

As noted above, a composition may comprise a variant of a native prostate 
tumor protein. A polypeptide "variant," as used herein, is a polypeptide that differs from a 
native prostate tumor protein in one or more substitutions, deletions, additions and/or 
insertions, such that the immunogenicity of the polypeptide is not substantially diminished. 
In other words, the ability of a variant to react with antigen-specific antisera may be enhanced 
or unchanged, relative to the native protein, or may be diminished by less than 50%, and 
preferably less than 20%, relative to the native protein. Such variants may generally be 
identified by modifying one of the above polypeptide sequences and evaluating the reactivity 
of the modified polypeptide with antigen-specific antibodies or antisera as described herein. 
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Preferred variants include those in which one or more portions, such as an N-terminal leader 
sequence or transmembrane domain, have been removed. Other preferred variants include 
variants in which a small portion (e.g., 1-30 amino acids, preferably 5-15 amino acids) has 
been removed from the N- and/or C-terminal of the mature protein. Polypeptide variants 
preferably exhibit at least about 70%, more preferably at least about 90% and most preferably 
at least about 95% identity (determined as described above) to the identified polypeptides. 

Preferably, a variant contains conservative substitutions. A "conservative 
substitution" is one in which an amino acid is substituted for another amino acid that has 
similar properties, such that one skilled in the art of peptide chemistry would expect the 
secondary structure and hydropathic nature of the polypeptide to be substantially unchanged. 
Amino acid substitutions may generally be made on the basis of similarity in polarity, charge, 
solubility, hydrophobicity, hydrophilicity and/or the amphipathic nature of the residues. For 
example, negatively charged amino acids include aspartic acid and glutamic acid; positively 
charged amino acids include lysine and arginine; and amino acids with uncharged polar head 
groups having similar hydrophilicity values include leucine, isoleucine and valine; glycine 
and alanine; asparagine and glutamine; and serine, threonine, phenylalanine and tyrosine. 
Other groups of amino acids that may represent conservative changes include: (1) ala, pro, 
gly, glu, asp, gin, asn, ser, thr; (2) cys, ser, tyr, thr; (3) val, ile, leu, met, ala, phe; (4) lys, arg, 
his; and (5) phe, tyr, trp, his. A variant may also, or alternatively, contain nonconservative 
changes. In a preferred embodiment, variant polypeptides differ from a native sequence by 
substitution, deletion or addition of five amino acids or fewer. Variants may also (or 
alternatively) be modified by, for example, the deletion or addition of amino acids that have 
minimal influence on the immunogenicity, secondary structure and hydropathic nature of the 
polypeptide. 

As noted above, polypeptides may comprise a signal (or leader) sequence at 
the N-terminal end of the protein which co-translationally or post-translationally directs 
transfer of the protein. The polypeptide may also be conjugated to a linker or other sequence 
for ease of synthesis, purification or identification of the polypeptide (e.g., poly-His), or to 
enhance binding of the polypeptide to a solid support. For example, a polypeptide may be 
conjugated to an immunoglobulin Fc region. 

Polypeptides may be prepared using any of a variety of well known 
techniques. Recombinant polypeptides encoded by DNA sequences as described above may 
be readily prepared from the DNA sequences using any of a variety of expression vectors 
known to those of ordinary skill in the art. Expression may be achieved in any appropriate 
host cell that has been transformed or transfected with an expression vector containing a 
DNA molecule that encodes a recombinant polypeptide. Suitable host cells include 
prokaryotes, yeast and higher eukaryotic cells. Preferably, the host cells employed are 
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E. coli, yeast or a mammalian cell line such as COS or CHO. Supematants from suitable 
host/vector systems which secrete recombinant protein or polypeptide into culture media may 
be first concentrated using a commercially available filter. Following concentration, the 
concentrate may be applied to a suitable purification matrix such as an affinity matrix or an 
ion exchange resin. Finally, one or more reverse phase HPLC steps can be employed to 
fiirther purify a recombinant polypeptide. 

Portions and other variants having fewer than about 100 amino acids, and 
generally fewer than about 50 amino acids, may also be generated by synthetic means, using 
techniques well known to those of ordinary skill in the art. For example, such polypeptides 
may be synthesized using any of the commercially available solid-phase techniques, such as 
the Merrifield solid-phase synthesis method, where amino acids are sequentially added to a 
growing amino acid chain. See Merrifield, J. Am. Chem. Soc. 55:2149-2146, 1963. 
Equipment for automated synthesis of polypeptides is commercially available from suppliers 
such as Perkin Elmer/Applied BioSy stems Division (Foster City, CA), and may be operated 
according to the manufacturer's instructions. 

Within certain specific embodiments, a polypeptide may be a fiision protein 
that comprises multiple polypeptides as described herein, or that comprises at least one 
polypeptide as described herein and an unrelated sequence, such as a known tumor protein. A 
fiision partner may, for example, assist in providing T helper epitopes (an immunological 
ftision partner), preferably T helper epitopes recognized by humans, or may assist in 
expressing the protein (an expression enhancer) at higher yields than the native recombinant 
protein. Certain preferred fiision partners are both immunological and expression enhancing 
fiision partners. Other fiision partners may be selected so as to increase the solubility of the 
protein or to enable the protein to be targeted to desired intracellular compartments. Still 
fiirther fusion partners include affinity tags, which facilitate purification of the protein. 

Fusion proteins may generally be prepared using standard techniques, 
including chemical conjugation. Preferably, a fiision protein is expressed as a recombinant 
protein, allowing the production of increased levels, relative to a non-fiised protein, in an 
expression system. Briefly, DNA sequences encoding the polypeptide components may be 
assembled separately, and ligated into an appropriate expression vector. The 3' end of the 
DNA sequence encoding one polypeptide component is ligated, with or without a peptide 
linker, to the 5" end of a DNA sequence encoding the second polypeptide component so that 
the reading frames of the sequences are in phase. This permits translation into a single fiision 
protein that retains the biological activity of both component polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
second polypeptide components by a distance sufficient to ensure that each polypeptide folds 
into its secondary and tertiary structures. Such a peptide linker sequence is incorporated into 
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the fusion protein using standard techniques well known in the art. Suitable peptide linker 
sequences may be chosen based on the following factors: (1) their ability to adopt a flexible 
extended conformation; (2) their inability to adopt a secondary structure that could interact 
with functional epitopes on the first and second polypeptides; and (3) the lack of hydrophobic 
or charged residues that might react with the polypeptide functional epitopes. Preferred 
peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids, 
such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which 
may be usefiilly employed as linkers include those disclosed in Maratea et al.. Gene 40:39-46, 
1985; Murphy etal., Proc. Natl. Acad. Sci. USA 55:8258-8262, 1986; U.S. Patent 
No. 4,935,233 and U.S. Patent No. 4,751,180. The linker sequence may generally be from 1 
to about 50 amino acids in length. Linker sequences are not required when the first and 
second polypeptides have non-essential N-terminal amino acid regions that can be used to 
separate the functional domains and prevent steric interference. 

The ligated DNA sequences are operably linked to suitable transcriptional or 
translational regulatory elements. The regulatory elements responsible for expression of 
DNA are located only 5' to the DNA sequence encoding the first polypeptides. Similarly, 
stop codons required to end translation and transcription termination signals are only present 
3' to the DNA sequence encoding the second polypeptide. 

Fusion proteins are also provided that comprise a polypeptide of the present 
invention together with an unrelated immunogenic protein. Preferably the immunogenic 
protein is capable of eliciting a recall response. Examples of such proteins include tetanus, 
mberculosis and hepatitis proteins (see, for example, Stoute et al. New Engl. J. Med., 336:S6- 
91,1997). 

Within preferred embodiments, an immunological fusion partner is derived 
from protein D, a surface protein of the gram-negative bacterium Haemophilus influenza B 
(WO 91/1 8926). Preferably, a protein D derivative comprises approximately the first third of 
the protein (e.g.. the fu-st N-terminal 100-1 1 0 amino acids), and a protein D derivative may be 
lipidated. Within certain preferred embodiments, the first 109 residues of a Lipoprotein D 
fusion partner is included on the N-terminus to provide the polypeptide with additional 
exogenous T-cell epitopes and to increase the expression level in E. coli (thus functioning as 
an expression enhancer). The lipid tail ensures optimal presentation of the antigen to antigen 
presenting cells. Other fusion partners include the non-structural protein from influenzae 
virus, NSl (hemaglutinin). Typically, the N-terminal 81 amino acids are used, although 
different fragments that include T-helper epitopes may be used. 

In another embodiment, the immunological fusion partner is the protein known 
as LYTA, or a portion thereof (preferably a C-terminal portion). LYTA is derived from 
Streptococcus pneumoniae, which synthesizes an N-acetyl-L-alanine amidase known as 
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amidasc LYTA (encoded by the LytA gene; Gene ¥i:265-292, 1986). LYTA is an autolysin 
that specifically degrades certain bonds in the peptidoglycan backbone. The C-terminal 
domain of the LYTA protein is responsible for the afiinity to the choline or to some choline 
analogues such as DEAE. This property has been exploited for the development of £. coli C- 
LYTA expressing plasmids useful for expression of fiision proteins. Purification of hybrid 
proteins containing the C-LYTA fragment at the amino terminus has been described {see 
Biotechnology 70:795-798, 1992). Within a preferred embodiment, a repeat portion of LYTA 
may be incorporated into a fusion protein. A repeat portion is found in the C-terminal region 
starting at residue 1 78. A particularly preferred repeat portion incorporates residues 1 88-305. 

In general, polypeptides (including fusion proteins) and polynucleotides as 
described herein are isolated. An "isolated" polypeptide or polynucleotide is one that is 
removed from its original environment. For example, a naturally-occurring protein is isolated 
if it is separated from some or all of the coexisting materials in the natural system. 
Preferably, such polypeptides are at least about 90% pure, more preferably at least about 95% 
pure and most preferably at least about 99% pure. A polynucleotide is considered to be 
isolated if for example, it is cloned into a vector that is not a part of the natural environment. 

Binding Agents 

The present invention further provides agents, such as antibodies and antigen- 
binding fragments diereof, that specifically bind to a prostate tumor protein. As used herein, 
an antibody, or antigen-binding fragment thereof, is said to "specifically bind" to a prostate 
tumor protein if it reacts at a detectable level (within, for example, an ELISA) with a prostate 
tumor protein, and does not react detectably with unrelated proteins under similar conditions. 
As used herein, "binding" refers to a noncovalent association between two separate molecules 
such that a complex is formed. The ability to bind may be evaluated by, for example, 
determining a binding constant for the formation of the complex. The binding constant is the 
value obtained when the concentration of the complex is divided by the product of the 
component concentrations. In general, two compounds are said to "bind," in the context of 
the present invention, when the binding constant for complex formation exceeds about 10' 
L/mol. The binding constant may be determined using methods well known in the art. 

Binding agents may be further capable of differentiating between patients with 
and without a cancer, such as prostate cancer, using the representative assays provided herein. 
In other words, antibodies or other binding agents that bind to a prostate tumor protein will 
generate a signal indicating the presence of a cancer in at least about 20% of patients with the 
disease, and will generate a negative signal indicating the absence of the disease in at least 
about 90% of individuals without the cancer. To determine whether a binding agent satisfies 
this requirement, biological samples (e.g., blood, sera, urine and/or tumor biopsies) fi-om 
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patients with and without a cancer (as determined using standard clinical tests) may be 
assayed as described herein for the presence of polypeptides that bind to the binding agent. It 
will be apparent that a statistically significant number of samples with and without the 
disease should be assayed. Each binding agent should satisfy the above criteria; however, 
those of ordinary skill in the art will recognize that binding agents may be used in 
combination to improve sensitivity. 

Any agent that satisfies the above requirements may be a binding agent. For 
example, a binding agent may be a ribosome, with or without a peptide component, an RNA 
molecule or a polypeptide. In a preferred embodiment, a binding agent is an antibody or an 
antigen-binding fragment thereof Antibodies may be prepared by any of a variety of 
techniques known to , those of ordinary skill in the art. See. e.g.. Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In general, 
antibodies can be produced by cell culture techniques, including the generation of 
monoclonal antibodies as described herein, or via transfection of antibody genes into suitable 
bacterial or mammalian cell hosts, in order to allow for the production of recombinant 
antibodies. In one technique, an immunogen comprising the polypeptide is initially injected 
into any of a wide variety of mammals (e.g., mice, rats, rabbits, sheep or goats). In this step, 
the polypeptides of this invention may serve as the immunogen without modification. 
Alternatively, particularly for relatively short polypeptides, a superior immune response may 
be elicited if the polypeptide is joined to a carrier protein, such as bovine serum albumin or 
keyhole limpet hemocyanin. The immunogen is injected into the animal host, preferably 
according to a predetermined schedule incorporating one or more booster immunizations, and 
the animals are bled periodically. Polyclonal antibodies specific for the polypeptide may then 
be purified from such antisera by, for example, affinity chromatography using the polypeptide 
coupled to a suitable solid support. 

Monoclonal antibodies specific for an antigenic polypeptide of interest may be 
prepared, for example, using the technique of Kohler and Milstein, Eur. J. Immunol. 6:511- 
519, 1976, and improvements thereto. Briefly, these methods involve the preparation of 
immortal cell lines capable of producing antibodies having the desired specificity (i.e., 
reactivity with the polypeptide of interest). Such cell lines may be produced, for example, 
from spleen cells obtained from an animal immunized as described above. The spleen cells 
are then immortalized by, for example, fusion with a myeloma cell fusion partner, preferably 
one that is syngeneic with the immunized animal. A variety of fusion techniques may be 
employed. For example, the spleen cells and myeloma cells may be combined with a 
nonionic detergent for a few minutes and then plated at low density on a selective medium 
that supports the growth of hybrid cells, but not myeloma cells. A preferred selection 
technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. After a sufficient 
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time, usually about 1 to 2 weeks, colonies of hybrids are observed. Single colonies are 
selected and their culture supematants tested for binding activity against the polypeptide. 
Hybridomas having high reactivity and specificity are preferred. 

Monoclonal antibodies may be isolated from the supematants of growing 
hybridoma colonies. In addition, various techniques may be employed to enhance the yield, 
such as injection of the hybridoma cell line into the peritoneal cavity of a suitable vertebrate 
host, such as a mouse. Monoclonal antibodies may then be harvested from the ascites fluid or 
the blood. Contaminants may be removed from the antibodies by conventional techniques, 
such as chromatography, gel filtration, precipitation, and extraction. The polypeptides of this 
invention may be used in the purification process in, for example, an affinity chromatography 
step. 

Within certain embodiments, the use of antigen-binding fragments of 
antibodies may be preferred. Such fragments include Fab fragments, which may be prepared 
using standard techniques. Briefly, immunoglobulins may be purified from rabbit serum by 
affinity chromatography on Protein A bead columns (Harlow and Lane, Antibodies: A 
Laboratory Manual, Cold Spring Harbor Laboratory, 1988) and digested by papain to yield 
Fab and Fc fragments. The Fab and Fc fragments may be separated by affinity 
chromatography on protein A bead columns. 

Monoclonal antibodies of the present invention may be coupled to one or more 
therapeutic agents. Suitable agents in this regard include radionuclides, differentiation 
inducers, drugs, toxins, and derivatives thereof Preferred radionuclides include *Y, '"l, '"I, 
I, '*Re, "'Re, ^"At, and ^'^Bi. Preferred drugs include methotrexate, and pyrimidine and 
purine analogs. Preferred differentiation inducers include phorbol esters and butyric acid. 
Preferred toxins include ricin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomonas 
exotoxin. Shigella toxin, and pokeweed antiviral protein. 

A therapeutic agent may be coupled (e.g., covalently bonded) to a suitable 
monoclonal antibody either directly or indirectly {e.g., via a linker group). A direct reaction 
between an agent and an antibody is possible when each possesses a substituent capable of 
reacting with the other. For example, a nucleophilic group, such as an amino or sulfhydryl 
group, on one may be capable of reacting with a carbonyl-containing group, such as an 
anhydride or an acid halide, or with an alkyl group containing a good leaving group {e.g., a 
halide) on the other. 

Alternatively, it may be desirable to couple a therapeutic agent and an 
antibody via a linker group. A linker group can function as a spacer to distance an antibody 
from an agent in order to avoid interference with binding capabilities. A linker group can 
also serve to increase the chemical reactivity of a substituent on an agent or an antibody, and 
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thus increase the coupling efficiency. An increase in chemical reactivity may also facilitate 
the use of agents, or fiinctional groups on agents, which otherwise would not be possible. 

It will be evident to those skilled in the art that a variety of bifunctional or 
polyfunctional reagents, both homo- and hetero-fiinctional (such as those described in the 
catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker group. 
Coupling may be effected, for example, through amino groups, carboxyl groups, sulfhydryl 
groups or oxidized carbohydrate residues. There are numerous references describing such 
methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al. 

Where a therapeutic agent is more potent when free from the antibody portion 
of the immunoconjugates of the present invention, it may be desirable to use a linker group 
which is cleavable during or upon internalization into a cell. A number of different cleavable 
linker groups have been described. The mechanisms for the intracellular release of an agent 
from these linker groups include cleavage by reduction of a disulfide bond (e.^., U.S. Patent 
No. 4,489,710, to Spitler), by irradiation of a photolabile bond (e.g., U.S. Patent 
No. 4,625,014, to Senter et al.), by hydrolysis of derivatized amino acid side chains (e.g., U.S. 
Patent No. 4,638,045, to Kohn et al.), by serum complement-mediated hydrolysis {e.g., U.S. 
Patent No. 4,671,958, to Rodwell etal.), and acid-catalyzed hydrolysis (e.g., U.S. Patent 
No. 4,569,789, to Blattler et al.). 

It may be desirable to couple more than one agent to an antibody. In one 
embodiment, multiple molecules of an agent are coupled to one antibody molecule. In 
another embodiment, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embodiment, immunoconjugates with more than one agent may 
be prepared in a variety of ways. For example, more than one agent may be coupled directly 
to an antibody molecule, or linkers which provide multiple sites for attachment can be used. 
Ahemativcly, a carrier can be used. 

A carrier may bear the agents in a variety of ways, including covalent bonding 
either directly or via a linker group. Suitable carriers include proteins such as albumins (e.g., 
U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides such as aminodextran 
(e.g, U.S. Patent No. 4,699,784, to Shih et al.). A carrier may also bear an agent by 
noncovalent bonding or by encapsulation, such as within a liposome vesicle (e.g., U.S. Patent 
Nos. 4,429,008 and 4,873,088). Carriers specific for radionuclide agents include 
radiohalogenated small molecules and chelating compounds. For example, U.S. Patent No. 
4,735,792 discloses representative radiohalogenated small molecules and their synthesis. A 
radionuclide chelate may be formed fi-om chelating compounds that include those containing 
nitrogen and sulfur atoms as the donor atoms for binding the metal, or metal oxide, 
radionuclide. For example, U.S. Patent No. 4,673,562, to Davison etal. discloses 
representative chelating compounds and their synthesis. 
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A variety of routes of administration for the antibodies and immunoconjugates 
may be used. Typically, administration will be intravenous, intramuscular, subcutaneous or 
in the bed of a resected tumor. It will be evident that the precise dose of the 
antibody/immunoconjugate will vary depending upon the antibody used, the antigen density 
on the tumor, and the rate of clearance of the antibody. 

T Cells 

Immunotherapeutic compositions may also, or alternatively, comprise T cells 
specific for a prostate tumor protein. Such cells may generally be prepared in vitro or ex vivo, 
using standard procedures. For example, T cells may be isolated from bone marrow, 
peripheral blood, or a fraction of bone marrow or peripheral blood of a patient, using a 
commercially available cell separation system, such as the CEPRATE^" system, available 
from CellPro Inc., Bothell WA (see also U.S. Patent No. 5,240,856; U.S. Patent No. 
5,215,926; WO 89/06280; WO 91/16116 and WO 92/07243). Alternatively, T cells may be 
derived from related or umelated humans, non-human mammals, cell lines or cultures. 

T cells may be stimulated with a prostate tumor polypeptide, polynucleotide 
encoding a prostate tumor polypeptide and/or an antigen presenting cell (APC) that expresses 
such a polypeptide. Such stimulation is performed under conditions and for a time sufficient 
to permit the generation of T cells that are specific for the polypeptide. Preferably, a prostate 
tumor polypeptide or polynucleotide is present within a delivery vehicle, such as a 
microsphere, to facilitate the generation of specific T cells. 

T cells are considered to be specific for a prostate tumor polypeptide if the T 
cells kill target cells coated with the polypeptide or expressing a gene encoding the 
polypeptide. T cell specificity may be evaluated using any of a variety of standard 
techniques. For example, within a chromium release assay or proliferation assay, a 
stimulation index of more than two fold increase in lysis and/or proliferation, compared to 
negative controls, indicates T cell specificity. Such assays may be performed, for example, as 
described in Chen et al.. Cancer Res. 5^:1065-1070, 1994. Alternatively, detection of the 
proliferation of T cells may be accomplished by a variety of known techniques. For example, 
T cell proliferation can be detected by measuring an increased rate of DNA synthesis (e.g., by 
pulse-labeling cultures of T cells with tritiated thymidine and measuring the amount of 
tritiated thymidine incorporated into DNA). Contact with a prostate tumor polypeptide (100 
ng/ml - 100 Mg/ml, preferably 200 ng/ml - 25 ng/ml) for 3 - 7 days should result in at least a 
two fold increase in proliferation of the T cells. Contact as described above for 2-3 hours 
should result in activation of the T cells, as measured using standard cytokine assays in which 
a two fold increase in the level of cytokine release (e.g.. TNF or IFN-y) is indicative of T cell 
activation (.sec Coligan et al.. Current Protocols in Immunology, vol. 1, Wiley Inlersciencc 



wo 00/04149 



34 



PCT/US99/15838 



(Greene 1998)). T cells that have been activated in response to a prostate tumor polypeptide, 
polynucleotide or polypeptide-expressing APC may be CD4' and/or CDS\ Prostate tumor 
protein-specific T cells may be expanded using standard techniques. Within preferred 
embodiments, the T cells are derived from either a patient or a related, or unrelated, donor 
and are administered to the patient following stimulation and expansion. 

For therapeutic purposes, CD4+ or CD8+ T cells that proliferate in response to 
a prostate tumor polypeptide, polynucleotide or APC can be expanded in number either 
in vitro or in vivo. Proliferation of such T cells in vitro may be accomplished in a variety of 
ways. For example, the T cells can be re-exposed to a prostate tumor polypeptide, or a short 
peptide corresponding to an immunogenic portion of such a polypeptide, with or widiout the 
addition of T cell growth factors, such as interleukin-2, and/or stimulator cells that synthesize 
a prostate tumor polypeptide. Alternatively, one or more T cells that proliferate in the 
presence of a prostate tumor protein can be expanded in number by cloning. Methods for 
cloning cells are well known in the art, and include limiting dilution. 

Pharmaceutical Compositions and Vaccines 

Within certain aspects, polypeptides, polynucleotides, T cells and/or binding 
agents disclosed herein may be incorporated into pharmaceutical compositions or 
immunogenic compositions (i.e., vaccines). Pharmaceutical compositions comprise one or 
more such compounds and a physiologically acceptable carrier. Vaccines may comprise one 
or more such compounds and a non-specific immune response enhancer. A non-specific 
immune response enhancer may be any substance that enhances an immune response to an 
exogenous antigen. Examples of non-specific immune response enhancers include adjuvants, 
biodegradable microspheres (e.g., polylactic galactide) and liposomes (into which the 
compound is incorporated; see e.g.. FuUerton, U.S. Patent No. 4,235,877). Vaccine 
preparation is generally described in, for example, M.F. Powell and M.J. Newman, eds., 
"Vaccine Design (the subunit and adjuvant approach)," Plenum Press (NY, 1995). 
Pharmaceutical compositions and vaccines within the scope of the present invention may also 
contain other compounds, which may be biologically active or inactive. For example, one or 
more immunogenic portions of other mmor antigens may be present, either incorporated into 
a fiision polypeptide or as a separate compound, within the composition or vaccine. 

A pharmaceutical composition or vaccine may contain DNA encoding one or 
more of the polypeptides as described above, such that the polypeptide is generated in situ. 
As noted above, the DNA may be present within any of a variety of delivery systems known 
to those of ordinary skill in the art, including nucleic acid expression systems, bacteria and 
viral expression systems. Numerous gene delivery techniques are well known in the art, such 
as those described by Rolland, Crit. Rev. Therap. Drug Carrier Systems /J:143-198, 1998, 
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and references cited therein. Appropriate nucleic acid expression systems contain the 
necessary DNA sequences for expression in the patient (such as a suitable promoter and 
terminating signal). Bacterial delivery systems involve the administration of a bacterium 
(such as Bacillus-Calmette-Guerrin) that expresses an immunogenic portion of the 
polypeptide on its cell surface or secretes such an epitope. In a preferred embodiment, the 
DNA may be introduced using a viral expression system {e.g., vaccinia or other pox virus, 
retrovirus, or adenovirus), which may involve the use of a non-pathogenic (defective), 
replication competent virus. Suitable systems are disclosed, for example, in Fisher-Hoch et 
al., Proc. Natl. Acad. Sci. USA 55:317-321, 1989; Flexner et al., Ann. N.Y. Acad Sci. 
559:86-103, 1989; Flexner et al.. Vaccine 8:17-21, 1990; U.S. Patent Nos. 4,603, 1 1'2, 
4,769,330, and 5,017,487; WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,651;' 
EP 0,345,242; WO 91/02805; Berkner, Biotechniques 6:616-627, 1988; Rosenfeld et al., 
Science 252:431-434, 1991; Kolls et al., Proc. Natl. Acad Sci. USA 97:215-219, 1994; 
Kass-Eisler et al., Proc. Natl. Acad Sci. USA 90:11498-11502, 1993; Guzman et al.. 
Circulation 55:2838-2848; 1993; and Guzman et al., Cir. Res. 7i:1202-1207, 1993. 
Techniques for incorporating DNA into such expression systems are well known to those of 
ordinary skill in the art. The DNA may also be "naked," as described, for example, in Ulmer 
et al.. Science 259:1745-1749, 1993 and reviewed by Cohen, Science 259:1691-1692, 1993. 
The uptake of naked DNA may be increased by coating the DNA onto biodegradable beads, 
which are efficiently transported into the cells. 

While any suitable carrier known to those of ordinary skill in the ait may be 
employed in the pharmaceutical compositions of this invention, the type of carrier will vary 
depending on the mode of administration. Compositions of the present invention may be 
formulated for any appropriate manner of administration, including for example, topical, oral, 
nasal, intravenous, intracranial, intraperitoneal, subcutaneous or intramuscular administration. 
For parenteral administration, such as subcutaneous injection, the carrier preferably 
comprises water, saline, alcohol, a fat, a wax or a buffer. For oral administration, any of the 
above carriers or a solid carrier, such as mannitol, lactose, starch, magnesium stearate, 
sodium saccharine, talcum, cellulose, glucose, sucrose, and magnesium carbonate, may be 
employed. Biodegradable microspheres (e.g., polylactate polyglycolate) may also be 
employed as carriers for the pharmaceutical compositions of this invention. Suitable 
biodegradable microspheres are disclosed, for example, in U.S. Patent Nos. 4,897,268 and 
5,075,109. 

Such compositions may also comprise buffers (e.g, neutral buffered saline or 
phosphate buffered saline), carbohydrates (e.g.. glucose, mannose, sucrose or dextrans), 
mannitol, proteins, polypeptides or amino acids such as glycine, antioxidants, chelating 
agents such as EDTA or glutathione, adjuvants (e.g., aluminum hydroxide) and/or 
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preservatives. Alternatively, compositions of the present invention may be formulated as a 
lyophilizate. Compounds may also be encapsulated within liposomes using well known 
technology. 

Any of a variety of non-specific immune response enhancers may be employed 
in the vaccines of this invention. For example, an adjuvant may be included. Most adjuvants 
contain a substance designed to protect the antigen from rapid catabolism, such as aluminum 
hydroxide or mineral oil, and a stimulator of immune responses, such as lipid A, Bortadella 
pertussis or Mycobacterium tuberculosis derived proteins. Suitable adjuvants are 
commercially available as, for example, Freund's Incomplete Adjuvant and Complete 
Adjuvant (Difco Laboratories, Detroit, MI); Merck Adjuvant 65 (Merck and Company, Inc., 
Rahway, NJ); aluminum salts such as aluminum hydroxide gel (alum) or aluminum 
phosphate; salts of calcium, iron or zinc; an insoluble suspension of acylated tyrosine; 
acylated sugars; cationically or anionically derivatized polysaccharides; polyphosphazenes; 
biodegradable microspheres; monophosphoryl lipid A and quil A. Cytokines, such as GM- 
CSF or interleukin-2, -7, or -12, may also be used as adjuvants. 

Within the vaccines provided herein, the adjuvant composition is preferably 
designed to induce an immune response predominantly of the Thl type. High levels of Thl- 
type cytokines (e.g., IFN-y, IL-2 and IL-12) tend to favor the induction of cell mediated 
immune responses to an administered antigen. In contrast, high levels of Th2-type cytokines 
(e.g., IL-4, IL-5, IL-6, IL-10 and TNF-P) tend to favor the induction of humoral immune 
responses. Following application of a vaccine as provided herein, a patient will support an 
immune response that includes Thl- and Th2-type responses. Within a preferred 
embodiment, in which a response is predominantly Thl -type, the level of Thl -type cytokines 
will increase to a greater extent than the level of Th2-type cytokines. The levels of these 
cytokines may be readily assessed using standard assays. For a review of the families of 
cytokines, see Mosmann and CofFman, /l/7«. Rev. Immunol. 7:145-173, 1989. 

Preferred adjuvants for use in eliciting a predominantly Thl-type response 
include, for example, a combination of monophosphoryl lipid A, preferably 3-de-O-acylated 
monophosphoryl lipid A (3D-MPL), together with an aluminum salt. MPL adjuvants are 
available from Ribi ImmunoChem Research Inc. (Hamilton, MT; see US Patent Nos. 
4,436,727; 4,877,61 1 ; 4,866,034 and 4,912,094). CpG-containing oligonucleotides (in which 
the CpG dinucleotide is unmethylated) also induce a predominantly Thl response. Such 
oligonucleotides are well known and are described, for example, in WO 96/02555. Another 
preferred adjuvant is a saponin, preferably QS21, which may be used alone or in combination 
with other adjuvants. For example, an enhanced system involves the combination of a 
monophosphoryl lipid A and saponin derivative, such as the combination of QS21 and 3D- 
MPL as described in WO 94/00153, or a less reactogenic composition where the QS21 is 
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quenched with cholesterol, as described in WO 96/33739. Other preferred formulations 
comprises an oil-in-water emulsion and tocopherol. A particularly potent adjuvant 
formulation involving QS21, 3D-MPL and tocopherol in an oil-in-water emulsion is 
described in WO 95/17210. Any vaccine provided herein may be prepared using well known 
methods that result in a combination of antigen, immune response enhancer and a suitable 
carrier or excipient. 

The compositions described herein may be administered as part of a sustained 
release formulation (i.e., a formulation such as a capsule or sponge that effects a slow release 
of compound following administration). Such formulations may generally be prepared using 
well known technology and administered by, for example, oral, rectal or subcutaneous 
implantation, or by implantation at the desired target site. Sustained-release formulations 
may contain a polypeptide, polynucleotide or antibody dispersed in a carrier matrix and/or 
contained within a reservoir surrounded by a rate controlling membrane. Carriers for use 
within such formulations are biocompatible, and may also be biodegradable; preferably the 
formulation provides a relatively constant level of active component release. The amount of 
active compound contained within a sustained release formulation depends upon the site of 
implantation, the rate and expected duration of release and the nature of the condition to be 
treated or prevented. 

Any of a variety of delivery vehicles may be employed within pharmaceutical 
compositions and vaccines to facilitate production of an antigen-specific immune response 
that targets tumor cells. Delivery vehicles include antigen presenting cells (APCs), such as 
dendritic cells, macrophages, B cells, monocytes and other cells that may be engineered to be 
efficient APCs. Such cells may, but need not, be genetically modified to increase the 
capacity for presenting the antigen, to improve activation and/or maintenance of the T cell 
response, to have anti-tumor effects /7er se and/or to be immunologically compatible with the 
receiver (i.e., matched HLA haplotype). APCs may generally be isolated from any of a 
variety of biological fluids and organs, including tumor and peritumoral tissues, and may be 
autologous, allogeneic, syngeneic or xenogeneic cells. 

Certain preferred embodiments of the present invention use dendritic cells or 
progenitors thereof as antigen-presenting cells. Dendritic cells are highly potent APCs 
(Banchereau and Steinman, Nature iP2:245-251, 1998) and have been shown to be effective 
as a physiological adjuvant for eliciting prophylactic or therapeutic antitumor immunity (see 
Timmerman and Lev>', Ann. Rev. Med. 50:507-529, 1999). In general, dendritic cells may be 
identified based on their typical shape (stellate in situ, with marked cytoplasmic processes 
(dendrites) visible in vitro) and based on the lack of differentiation markers of B cells (CD 19 
and CD20), T cells (CD3), monocytes (CD14) and natural killer cells (CD56), as determined 
using standard assays. Dendritic cells may, of course, be engineered to express specific cell- 
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surface receptors or ligands that are not commonly found on dendritic cells in vivo or ex vivo, 
and such modified dendritic cells are contemplated by the present invention. As an 
alternative to dendritic cells, secreted vesicles antigen-loaded dendritic cells (called 
exosomes) may be used within a vaccine {see Zitvogel et al., Nature Med 4:594-600, 1998). 

Dendritic cells and progenitors may be obtained from peripheral blood, bone 
marrow, tumor-infiltrating cells, peritumoral tissues-infiltrating cells, lymph nodes, spleen, 
skin, umbilical cord blood or any other suitable tissue or fluid. For example, dendritic cells 
may be differentiated ex vivo by adding a combination of cytokines such as GM-CSF, IL-4, 
IL-13 and/or nvfPa to cultures of monocytes harvested from peripheral blood. Alternatively, 
CD34 positive cells harvested from peripheral blood, umbilical cord blood or bone marrow 
may be differentiated into dendritic cells by adding to the culture medium combinations of 
GM-CSF, IL-3, TNFa, CD40 ligand, LPS, AG ligand and/or other compound(s) that induce 
maturation and proliferation of dendritic cells. 

Dendritic cells are conveniently categorized as "immature" and "mature" cells, 
which allows a simple way to discriminate between two well characterized phenotypes. 
However, this nomenclature should not be construed to exclude all possible mtermediate 
stages of differentiation. Immature dendritic cells are characterized as APC with a high 
capacity for antigen uptake and processing, which correlates with the high expression of Fey 
receptor, mannose receptor and DEC-205 marker. The mature phenotype is typically 
characterized by a lower expression of these markers, but a high expression of cell surface 
molecules responsible for T cell activation such as class I and class II MHC, adhesion 
molecules {e.g., CD54 and CDll) and costimulatory molecules {e.g., CD40, CD80 and 
CD86). 

APCs may generally be transfected with a polynucleotide encoding a prostate 
tumor protein (or portion or other variant thereof) such that the prostate tumor polypeptide, or 
an immunogenic portion thereof, is expressed on the cell surface. Such transfection may take 
place ex vivo, and a composition or vaccine comprising such transfected cells may then be 
used for therapeutic purposes, as described herein. Alternatively, a gene delivery vehicle that 
targets a dendritic or other antigen presenting cell may be administered to a patient, resulting 
in transfection that occurs in vivo. In vivo and ex vivo transfection of dendritic cells, for 
example, may generally be performed using any mediods known in the art, such as those 
described in WO 97/24447, or the gene gun approach described by Mahvi et al., Immunology 
and cell Biology 7J:456-460, 1997. Antigen loading of dendritic cells may be achieved by 
incubating dendritic cells or progenitor cells with the prostate tumor polypeptide, DNA 
(naked or within a plasmid vector) or RNA; or with antigen-expressing recombinant 
bacterium or viruses {e.g.. vaccinia, fowlpox, adenovirus or lentivirus vectors). Prior to 
loading, the polypeptide may be covalently conjugated to an immunological partner that 
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provides T cell help {e.g., a carrier moJecule). Alternatively, a dendritic cell may be pulsed 
with a non-conjugated immunological partner, separately or in the presence of the 
polypeptide. 

Cancer Therapy 

In further aspects of the present invention, the compositions described herein 
may be used for immunotherapy of cancer, such as prostate cancer. Within such methods, 
pharmaceutical compositions and vaccines are typically administered to a patient. As used 
herein, a "patient" refers to any warm-blooded animal, preferably a human. A patient may or 
may not be afflicted with cancer. Accordingly, the above pharmaceutical compositions and 
vaccines may be used to prevent the development of a cancer or to treat a patient afflicted 
with a cancer. A cancer may be diagnosed using criteria generally accepted in the art, 
including the presence of a malignant tumor. Pharmaceutical compositions and vaccines may 
be administered either prior to or following surgical removal of primary tumors and/or 
treatment such as administration of radiotherapy or conventional chemotherapeutic drugs. 

Within certain embodiments, inrununotherapy may be active immunotherapy, 
in which treatment relies on the in vivo stimulation of the endogenous host immune system to 
react against tumors with the administration of immune response-modifying agents (such as 
polypeptides and polynucleotides disclosed herein). 

Within other embodiments, immunotherapy may be passive immunotherapy, 
in which treatment involves the delivery of agents with established tumor-immune reactivity 
(such as effector cells or antibodies) that can directly or indirectly mediate antitumor effects 
and does not necessarily depend on an intact host immune system. Examples of effector cells 
include T cells as discussed above, T lymphocytes (such as CD8' cytotoxic T lymphocytes 
and CD4" T-helper tumor-infiltrating lymphocytes), killer cells (such as Natural Killer cells 
and lymphokine-activated killer cells), B cells and antigen-presenting cells (such as dendritic 
cells and macrophages) expressing a polypeptide provided herem. T cell receptors and 
antibody receptors specific for the polypeptides recited herein may be cloned, expressed and 
transferred into other vectors or effector cells for adoptive immunotherapy. The polypeptides 
provided herein may also be used to generate antibodies or anti-idiotypic antibodies (as 
described above and in U.S. Patent No. 4,918,164) for passive immunotherapy. 

Effector cells may generally be obtained in sufficient quantities for adoptive 
immunotherapy by growth in vitro, as described herein. Culture conditions for expanding 
single antigen-specific effector cells to several billion in number with retention of antigen 
recognition in vivo are well known in the art. Such in vitro culture conditions typically use 
intermittent stimulation with antigen, of^en in the presence of cytokines (such as IL-2) and 
non-dividing feeder cells. As noted above, immunoreactive polypeptides as provided herein 
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may be used to rapidly expand antigen-specific T cell cultures in order to generate a sufficient 
number of cells for immunotherapy. In particular, antigen-presenting cells, such as dendritic, 
macrophage, monocyte, fibroblast or B cells, may be pulsed with immunoreactive 
polypeptides or transfected with one or more polynucleotides using standard techniques well 
known in the art. For example, antigen-presenting cells can be transfected with a 
polynucleotide having a promoter appropriate for increasing expression in a recombinant 
virus or other expression system. Cultured effector cells for use in therapy must be able to 
grow and distribute widely, and to survive long term in vivo. Studies have shown that 
cultured effector cells can be induced to grow in vivo and to survive long term in substantial 
numbers by repeated stimulation with antigen supplemented with IL-2 {see, for example. 
Cheever et al.. Immunological Reviews 757:177, 1997). 

Alternatively, a vector expressing a polypeptide recited herein may be 
introduced into antigen presenting cells taken from a patient and clonally propagated ex vivo 
for transplant back into the same patient. Transfected cells may be reintroduced into the 
patient using any means known in the art, preferably in sterile form by intravenous, 
intracavitary, intraperitoneal or intratumor administration. 

Routes and frequency of administration of the therapeutic compositions 
disclosed herein, as well as dosage, will vary from individual to individual, and may be 
readily established using standard techniques. In general, the pharmaceutical compositions 
and vaccines may be administered by injection (e.g., intracutaneous, intramuscular, 
intravenous or subcutaneous), intranasal ly (e.g., by aspiration) or orally. Preferably, between 
1 and 10 doses may be administered over a 52 week period. Preferably, 6 doses are 
administered, at intervals of 1 month, and booster vaccinations may be given periodically 
thereafter. Alternate protocols may be appropriate for individual patients. A suitable dose is 
an amount of a compound that, when administered as described above, is capable of 
promoting an anti-tumor immune response, and is at least 10-50% above the basal (i.e., 
untreated) level. Such response can be monitored by measuring the anti-tumor antibodies in a 
patient or by vaccine-dependent generation of cytolytic effector cells capable of killing the 
patient's tumor cells in vitro. Such vaccines should also be capable of causing an immune 
response that leads to an improved clinical outcome (e.g., more frequent remissions, complete 
or partial or longer disease-free survival) in vaccinated patients as compared to non- 
vaccinated patients. In general, for pharmaceutical compositions and vaccines comprising 
one or more polypeptides, the amount of each polypeptide present in a dose ranges from 
about 100 ng to 5 mg per kg of host. Suitable dose sizes will vary with the size of the patient, 
but will typically range from about 0.1 raL to about 5 mL. 

In general, an appropriate dosage and treatment regimen provides the active 
compound(s) in an amount sufficient to provide therapeutic and/or prophylactic benefit. Such 
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a response can be monitored by establishing an improved clinical outcome (e.g., more 
frequent remissions, complete or partial, or longer disease-free survival) in treated patients as 
compared to non-treated patients. Increases in preexisting immune responses to a prostate 
tumor protein generally correlate with an improved clinical outcome. Such immune 
responses may generally be evaluated using standard proliferation, cytotoxicity or cytokine 
assays, which may be performed using samples obtained from a patient before and after 
treatment. 

Methods for Detecting Cancer 

In general, a cancer may be detected in a patient based on the presence of one 
or more prostate tumor proteins and/or polynucleotides encoding such proteins in a biological 
sample (for example, blood, sera, urine and/or tumor biopsies) obtained fi-om the patient. In 
other words, such proteins may be used as markers to indicate the presence or absence of a 
cancer such as prostate cancer. In addition, such proteins may be useful for the detection of 
other cancers. The binding agents provided herein generally permit detection of the level of 
antigen that binds to the agent in the biological sample. Polynucleotide primers and probes 
may be used to detect the level of mRNA encoding a tumor protein, which is also indicative 
of the presence or absence of a cancer. In general, a prostate tumor sequence should be 
present at a level that is at least three fold higher in tumor tissue than in normal tissue 

There are a variety of assay formats known to those of ordinary skill in the art 
for using a binding agent to detect polypeptide markers in a sample. See, e.g., Harlow and 
Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In general, 
the presence or absence of a cancer in a patient may be determined by (a) contacting a 
biological sample obtained from a patient with a binding agent; (b) detecting in the sample a 
level of polypeptide that binds to the binding agent; and (c) comparing the level of 
polypeptide with a predetermined cut-off value. 

In a preferred embodiment, the assay involves the use of binding agent 
immobilized on a solid support to bind to and remove the polypeptide from the remainder of 
the sample. The bound polypeptide may then be detected using a detection reagent that 
contains a reporter group and specifically binds to the binding agent/polypeptide complex. 
Such detection reagents may comprise, for example, a binding agent that specifically binds to 
the polypeptide or an antibody or other agent that specifically binds to the binding agent, such 
as an anti-immunoglobulin, protein G, protein A or a lectin. Alternatively, a competitive 
assay may be utilized, in which a polypeptide is labeled with a reporter group and allowed to 
bind to the immobilized binding agent af^er incubation of the binding agent with the sample. 
The extent to which components of the sample inhibit the binding of the labeled polypeptide 
to the binding agent is indicative of the reactivity of the sample with the immobilized binding 
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agent. Suitable polypeptides for use within such assays include full length prostate tumor 
proteins and portions thereof to which the binding agent binds, as described above. 

The solid support may be any material known to those of ordinary skill in the 
art to which the tumor protein may be attached. For example, the solid support may be a test 
well in a microtiter plate or a nitrocellulose or other suitable membrane. Alternatively, the 
support may be a bead or disc, such as glass, fiberglass, latex or a plastic material such as 
polystyrene or polyvinylchloride. The support may also be a magnetic particle or a fiber 
optic sensor, such as those disclosed, for example, in U.S. Patent No. 5,359,681. The binding 
agent may be immobilized on the solid support using a variety of techniques known to those 
of skill in the art, which are amply described in the patent and scientific literature. In the 
context of the present invention, the term "immobilization" refers to both noncovalent 
association, such as adsorption, and covalent attachment (which may be a direct linkage 
between the agent and functional groups on the support or may be a linkage by way of a 
cross-linking agent). Immobilization by adsorption to a well in a microtiter plate or to a 
membrane is preferred. In such cases, adsorption may be achieved by contacting the binding 
agent, in a suitable buffer, with the solid support for a suitable amount of time. The contact 
time varies with temperature, but is typically between about 1 hour and about 1 day. In 
general, contacting a well of a plastic microtiter plate (such as polystyrene or 
polyvinylchloride) with an amount of binding agent ranging from about 10 ng to about 10 ^g, 
and preferably about 100 ng to about 1 \ig, is sufficient to immobilize an adequate amount of 
binding agent. 

Covalent attachment of binding agent to a solid support may generally be 
achieved by first reacting the support with a biftinctional reagent that will react with both the 
support and a functional group, such as a hydroxyl or amino group, on the binding agent. For 
example, the binding agent may be covalently attached to supports having an appropriate 
polymer coating using benzoquinone or by condensation of an aldehyde group on the support 
with an amine and an active hydrogen on the binding partner {see, e.g.. Pierce 
Immunotechnology Catalog and Handbook, 1991, at A12-A13). 

In certain embodiments, the assay is a two-antibody sandwich assay. This 
assay may be performed by first contacting an antibody that has been immobilized on a solid 
support, commonly the well of a microtiter plate, with the sample, such that polypeptides 
within the sample are allowed to bind to the immobilized antibody. Unbound sample is then 
removed from the immobilized polypeptide-antibody complexes and a detection reagent 
(preferably a second antibody capable of binding to a different site on the polypeptide) 
containing a reporter group is added. The amount of detection reagent that remains bound to 
the solid support is then detennined using a method appropriate for the specific reporter 
group. 
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More specifically, once the antibody is immobilized on the support as 
described above, the remaining protein binding sites on the support are typically blocked. 
Any suitable blocking agent known to those of ordinary skill in the art, such as bovine serum 
albumin or Tween 20^^ (Sigma Chemical Co., St. Louis, MO). The immobilized antibody is 
then incubated with the sample, and polypeptide is allowed to bind to the antibody. The 
sample may be diluted with a suitable diluent, such as phosphate-buffered saline (PBS) prior 
to incubation. In general, an appropriate contact time {i.e., incubation time) is a period of 
time that is sufficient to detect the presence of polypeptide within a sample obtained fi-om an 
individual with prostate cancer. Preferably, the contact time is sufficient to achieve a level of 
binding that is at least about 95% of that achieved at equilibrium between bound and unbound 
polypeptide. Those of ordinary skill in the art will recognize that the time necessary to 
achieve equilibrium may be readily determined by assaying the level of binding that occurs 
over a period of time. At room temperature, an incubation time of about 30 minutes is 
generally sufficient. 

Unbound sample may then be removed by washing the solid support with an 
appropriate buffer, such as PBS containing 0.1% Tween 20™. The second antibody, which 
contains a reporter group, may then be added to the solid support. Preferred reporter groups 
include those groups recited above. 

The detection reagent is then incubated with the immobilized antibody- 
polypeptide complex for an amount of time sufficient to detect the bound polypeptide. An 
appropriate amount of time may generally be determined by assaying the level of binding that 
occurs over a period of time. Unbound detection reagent is then removed and bound 
detection reagent is detected using the reporter group. The method employed for detecting 
the reporter group depends upon the nature of the reporter group. For radioactive groups, 
scintillation counting or autoradiographic methods are generally appropriate. Spectroscopic 
methods may be used to detect dyes, luminescent groups and fluorescent groups. Biotin may 
be detected using avidin, coupled to a different reporter group (commonly a radioactive or 
fluorescent group or an enzyme). Enzyme reporter groups may generally be detected by the 
addition of substrate (generally for a specific period of time), followed by spectroscopic or 
other analysis of the reaction products. 

To determine the presence or absence of a cancer, such as prostate cancer, the 
signal detected from the reporter group that remains bound to the solid support is generally 
compared to a signal that corresponds to a predetermined cut-off value. In one preferred 
embodiment, the cut-off value for the detection of a cancer is the average mean signal 
obtained when the immobilized antibody is incubated with samples from patients without the 
cancer. In general, a sample generating a signal that is three standard deviations above the 
predetermined cut-off value is considered positive for the cancer. In an alternate preferred 
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embodiment, the cut-off value is detemiined using a Receiver Operator Curve, according to 
the method of Sackett et al., Clinical Epidemiology: A Basic Science for Clinical Medicine, 
Little Brown and Co., 1985, p. 106-7. Briefly, in this embodiment, the cut-off value may be 
detemiined from a plot of pairs of true positive rates {i.e., sensitivity) and false positive rates 
(100%-specificity) that correspond to each possible cut-off value for the diagnostic test result. 
The cut-off value on the plot that is the closest to the upper left-hand comer (i.e., the value 
that encloses the largest area) is the most accurate cut-off value, and a sample generating a 
signal that is higher than the cut-off value determined by this method may be considered 
positive. Alternatively, the cut-off value may be shifted to the left along the plot, to minimize 
the false positive rate, or to the right, to minimize the false negative rate. In general, a sample 
generating a signal that is higher than the cut-off value determined by this method is 
considered positive for a cancer. 

In a related embodiment, the assay is performed in a flow-through or strip test 
format, wherein the binding agent is immobilized on a membrane, such as nitrocellulose. In 
the flow-through test, polypeptides within the sample bind to the immobilized binding agent 
as the sample passes through the membrane. A second, labeled binding agent then binds to 
the binding agent-polypeptide complex as a solution containing the second binding agent 
flows through the membrane. The detection of bound second binding agent may then be 
performed as described above. In the strip test format, one end of the membrane to which 
binding agent is bound is immersed in a solution containing the sample. The sample migrates 
along the membrane through a region containing second binding agent and to the area of 
immobilized binding agent. Concentration of second binding agent at the area of 
immobilized antibody indicates the presence of a cancer. Typically, the concentration of 
second binding agent at that site generates a pattern, such as a line, that can be read visually. 
The absence of such a pattem indicates a negative result. In general, the amount of binding 
agent immobilized on the membrane is selected to generate a visually discernible pattem 
when the biological sample contains a level of polypeptide that would be sufHcient to 
generate a positive signal in the two-antibody sandwich assay, in the format discussed above. 
Preferred binding agents for use in such assays are antibodies and antigen-binding fragments 
thereof Preferably, the amount of antibody immobilized on the membrane ranges from about 
25 ng to about \\xg, and more preferably from about 50 ng to about 500 ng. Such tests can 
typically be performed with a very small amount of biological sample. 

Of course, numerous other assay protocols exist that are suitable for use with 
the tumor proteins or binding agents of the present invention. The above descriptions are 
intended to be exemplary only. For example, it wall be apparent to those of ordinary skill in 
the art that the above protocols may be readily modified to use prostate tumor polypeptides to 
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detect antibodies that bind to such polypeptides in a biological sample. The detection of such 
prostate tumor protein specific antibodies may correlate with the presence of a cancer. 

A cancer may also, or alternatively, be detected based on the presence of T 
cells that specifically react with a prostate tumor protein in a biological sample. Within 
certain methods, a biological sample comprising CD4* and/or CD8* T cells isolated fi-om a 
patient is incubated with a prostate tumor polypeptide, a polynucleotide encoding such a 
polypeptide and/or an APC that expresses at least an immunogenic portion of such a 
polypeptide, and the presence or absence of specific activation of the T cells is detected. 
Suitable biological samples include, but are not limited to, isolated T cells. For example, T 
cells may be isolated from a patient by routine techniques (such as by Ficoll/Hypaque density 
gradient centriftigation of peripheral blood lymphocytes). T cells may be incubated in vitro 
for 2-9 days (typically 4 days) at 37°C with prostate tumor polypeptide (e.g., 5 - 25 )ig/ml). It 
may be desirable to incubate another aliquot of a T cell sample in the absence of prostate 
tumor polypeptide to serve as a control. For CD4" T cells, activation is preferably detected 
by evaluating proliferation of the T cells. For CDS* T cells, activation is preferably detected 
by evaluating cytolytic activity. A level of proliferation that is at least two fold greater and/or 
a level of cytolytic activity that is at least 20% greater than in disease-free patients indicates 
the presence of a cancer in the patient. 

As noted above, a cancer may also, or alternatively, be detected based on the 
level of mRNA encoding a prostate tumor protein in a biological sample. For example, at 
least two oligonucleotide primers may be employed in a polymerase chain reaction (PCR) 
based assay to amplify a portion of a prostate tumor cDNA derived from a biological sample, 
wherein at least one of the oligonucleotide primers is specific for {i.e.. hybridizes to) a 
polynucleotide encoding the prostate tumor protein. The amplified cDNA is then separated 
and detected using techniques well known in the art, such as gel electrophoresis. Similarly, 
oligonucleotide probes that specifically hybridize to a polynucleotide encoding a prostate 
tumor protein may be used in a hybridization assay to detect the presence of polynucleotide 
encoding the tumor protein in a biological sample. 

To permit hybridization under assay conditions, oligonucleotide primers and 
probes should comprise an oligonucleotide sequence that has at least about 60%, preferably at 
least about 75% and more preferably at least about 90%, identity to a portion of a 
polynucleotide encoding a prostate tumor protein that is at least 10 nucleotides, and 
preferably at least 20 nucleotides, in length. Preferably, oligonucleotide primers and/or 
probes will hybridize to a polynucleotide encoding a polypeptide disclosed herem under 
moderately stringent conditions, as defined above. Oligonucleotide primers and/or probes 
which may be usefully employed in the diagnostic methods described herein preferably are at 
least 10-40 nucleotides in length. In a preferred embodiment, the oligonucleotide primers 
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comprise at least 10 contiguous nucleotides, more preferably at least 15 contiguous 
nucleotides, of a DNA molecule having a sequence recited in SEQ ID NO: 1-111, 115-171 
173-175, 177, 179-305, 307-315, 326, 328, 330, 332-335. 340-375 and 381. Teclmiques for 
both PCR based assays and hybridization assays are well known in the art (see, for example, 
Mullis et al.. Cold Spring Harbor Symp. Quant. Biol., 51:263, 1987; Erlich ed., PCR 
Technology, Stockton Press, NY, 1989). 

One preferred assay employs RT-PCR, in which PCR is applied in conjunction 
with reverse transcription. Typically, RNA is extracted from a biological sample, such as 
biopsy tissue, and is reverse transcribed to produce cDNA molecules. PCR amplification 
using at least one specific -primer generates a cDNA molecule, which may be separated and 
visualized using, for example, gel electrophoresis. Amplification may be performed on 
biological samples taken from a test patient and from an individual who is not afflicted with a 
cancer. The amplification reaction may be performed on several dilutions of cDNA spanning 
two orders of magnitude. A two-fold or greater increase in expression in several dilutions of 
the test patient sample as compared to the same dilutions of the non-cancerous sample is 
typically considered positive. 

In another embodiment, the disclosed compositions may be used as markers 
for the progression of cancer. In this embodiment, assays as described above for the 
diagnosis of a cancer may be performed over time, and the change in the level of reactive 
polypeptide(s) or polynucleotide evaluated. For example, the assays may be performed every 
24-72 hours for a period of 6 months to 1 year, and thereafter performed as needed. In 
general, a cancer is progressing in those patients in whom the level of polypeptide or 
polynucleotide detected increases over time. In contrast, the cancer is not progressing when 
the level of reactive polypeptide or polynucleotide either remains constant or decreases with 
time. 

Certain in vivo diagnostic assays may be performed directly on a tumor. One 
such assay involves contacting tumor cells with a binding agent. The bound binding agent 
may then be detected directly or indirectly via a reporter group. Such binding agents may 
also be used in histological applications. Alternatively, polynucleotide probes may be used 
within such applications. 

As noted above, to improve sensitivity, multiple prostate tumor protein 
markers may be assayed within a given sample. It will be apparent that binding agents 
specific for different proteins provided herein may be combined within a single assay. 
Further, multiple primers or probes may be used concurrently. The selection of tumor protein 
markers may be based on routine experiments to determine combinations that results in 
optimal sensitivity. In addition, or alternatively, assays for tumor proteins provided herein 
may be combined with assays for other known tumor antigens. 
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Diagnostic Kits 

The present invention further provides kits for use within any of the above 
diagnostic methods. Such kits typically comprise two or more components necessary for 
performing a diagnostic assay. Components may be compounds, reagents, containers and/or 
equipment. For example, one container within a kit may contain a monoclonal antibody or 
fragment thereof that specifically binds to a prostate tumor protein. Such antibodies or 
fragments may be provided attached to a support material, as described above. One or more 
additional containers may enclose elements, such as reagents or buffers, to be used in the 
assay. Such kits may also, or alternatively, contain a detection reagent as described above 
that contains a reporter group suitable for direct or indirect detection of antibody binding. 

Alternatively, a kit may be designed to detect the level of mRNA encoding a 
prostate tumor protein in a biological sample. Such kits generally comprise at least one 
oligonucleotide probe or primer, as described above, that hybridizes to a polynucleotide 
encoding a prostate tumor protein. Such an oligonucleotide may be used, for example, within 
a PGR or hybridization assay. Additional components that may be present within such kits 
include a second oligonucleotide and/or a diagnostic reagent or container to facilitate the 
detection of a polynucleotide encoding a prostate tumor protein. 

The following Examples are offered by way of illusttation and not by way of 

limitation. 



WOOO/04149 



PCT/US99/15838 



48 



EXAMPLES 
EXAMPLE 1 

ISOLATION AND CHARACTERIZATION OF PROSTATE TUMOR POLYPEPTIDES 

This Example describes the isolation of certain prostate tumor polypeptides 
from a prostate tumor cDNA library. 

A human prostate tumor cDNA expression library was constructed from 
prostate tumor poly A' RNA using a Superscript Plasmid System for cDNA Synthesis and 
Plasmid Cloning kit (BRL Life Technologies, Gaithersburg, MD 20897) following the 
manufacturer's protocol. Specifically, prostate tumor tissues were homogenized with 
polytron (Kinematica, Switzerland) and total RNA was extracted using Trizol reagent (BRL 
Life Technologies) as directed by the manufacturer. The poly A* RNA was then purified 
using a Qiagen oligotex spin column mRNA purification kit (Qiagen, Santa Clarita, CA 
91355) according to the manufacturer's protocol. First-strand cDNA was synthesized using 
the NoU/Oligo-dTlS primer. Double-stranded cDNA was synthesized, ligated with 
EcoRI/BAXI adaptors (Invitrogen, San Diego, CA) and digested with Notl. Following size 
fractionation with Chroma Spin-1000 columns (Clontech, Palo Alto, CA), the cDNA was 
ligated into the EcoRI/NotI site of pCDNA3.1 (Invitrogen) and transformed into ElectroMax 
E. coli DHIOB cells (BRL Life Technologies) by electroporation. 

Using the same procedure, a normal human pancreas cDNA expression library 
was prepared from a pool of six tissue specimens (Clontech). The cDNA libraries were 
characterized by determining the number of independent colonies, the percentage of clones 
that carried insert, the average insert size and by sequence analysis. The prostate tumor 
library contained 1.64 x 10' independent colonies, with 70% of clones having an insert and 
the average insert size being 1745 base pairs. The normal pancreas cDNA library contained 
3.3 x 10'* independent colonies, with 69% of clones having inserts and the average insert size 
being 1120 base pairs. For both libraries, sequence analysis showed that the majority of 
clones had a full length cDNA sequence and were synthesized from mRNA, with minimal 
rRNA and mitochondrial DNA contamination. 

cDNA library subtraction was performed using the above prostate tumor and 
nonnal pancreas cDNA libraries, as described by Hara et al. {Blood, 5-/: 189- 199, 1994) with 
some modifications. Specifically, a prostate tumor-specific subtracted cDNA library was 
generated as follows. Normal pancreas cDNA library (70 ng) was digested with EcoRI, Notl, 
and Sful, followed by a filling-in reaction with DNA polymerase Klenow fragment. After 
phenol-chloroform extraction and ethanol precipitation, the DNA was dissolved in 100 ^1 of 
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HjO, heat-denatured and mixed with 100 pi (100 |ag) of Photoprobe biotin (Vector 
Laboratories, Burlingame, CA). As recommended by the manufacturer, the resulting mixture 
was irradiated with a 270 W sunlamp on ice for 20 minutes. Additional Photoprobe biotin 
(50 was added and the biotinylation reaction was repeated. After extraction with butanol 
five times, the DNA was ethanol-precipitated and dissolved in 23 pi HjO to form the driver 
DNA. 

To form the tracer DNA, 10 pg prostate tumor cDNA library was digested 
with BamHI and Xhol, phenol chloroform extracted and passed through Chroma spin-400 
columns (Clontech). Following ethanol precipitation, the tracer DNA was dissolved in 5 \il 
HjO. Tracer DNA was mixed with 15 pi driver DNA and 20 pi of 2 x hybridization buffer 
(1.5 M NaCl/10 mM EDTA/50 mM HEPES pH 7.5/0.2% sodium dodecyl sulfate), overlaid 
with mineral oil, and heat-denatured completely. The sample was immediately transferred 
into a 68 "C water bath and incubated for 20 hours (long hybridization [LH]). The reaction 
mixture wias then subjected to a streptavidin treatment followed by phenol/chloroform 
extraction. This process was repeated three more times. Subtracted DNA was precipitated, 
dissolved in 12 jil HjO, mixed with 8 pi driver DNA and 20 pi of 2 x hybridization buffer, 
and subjected to a hybridization at 68 "C for 2 hours (short hybridization [SH]). After 
removal of biotinylated double-stranded DNA, subtracted cDNA was ligated into 
BamHI/XhoI site of chloramphenicol resistant pBCSK' (Stratagene, La Jolla, CA 92037) and 
transfomied into ElectroMax E. coli DHIOB cells by electroporation to generate a prostate 
tumor specific subtracted cDNA library (referred to as "prostate subtraction 1"). 

To analyze the subtracted cDNA library, plasmid DNA was prepared from 100 
independent clones, randomly picked from the subtracted prostate tumor specific library and 
grouped based on insert size. Representative cDNA clones were ftirther characterized by 
DNA sequencing with a Perkin Elmer/Applied Biosystems Division Automated Sequencer 
Model 373A (Foster City, CA). Six cDNA clones, hereinafter refened to as Fl-13, Fl-12, 
F 1 -1 6, HI -1, HI -9 and HI -4, were shown to be abundant in the subtracted prostate-specific 
cDNA library. The determined 3' and 5' cDNA sequences for Fl-12 are provided in SEQ ID 
NO: 2 and 3, respectively, with detennined 3' cDNA sequences for FI-13, Fl-16, Hl-1, Hl-9 
and HI -4 being provided in SEQ ID NO: 1 and 4-7, respectively. 

The cDNA sequences for the isolated clones were compared to known 
sequences in the gene bank using the EMBL and GenBank databases (release 96). Four of 
the prostate tumor cDNA clones, Fl-13, FI-16, Hl-1, and Hl-4, were detennined to encode 
the following previously identified proteins: prostate specific antigen (PSA), human 
glandular kallikrein, human tumor expression enhanced gene, and mitochondria cytochrome 
C oxidase subunit II. HI -9 was found to be identical to a previously identified human 
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autonomously replicating sequence. No significant homologies to the cDNA sequence for 
Fl-12 were found. 

Subsequent studies led to the isolation of a full-length cDNA sequence for Fl- 
12. This sequence is provided in SEQ ID NO: 107, with the corresponding predicted amino 
acid sequence being provided in SEQ ID NO: 108. 

To clone less abundant prostate tumor specific genes, cDNA library 
subtraction was performed by subtracting the prostate tumor cDNA library described above 
with the normal pancreas cDNA library and with the three most abundant genes in the 
previously subtracted prostate tumor specific cDNA library: human glandular kallikrein, 
prostate specific antigen (PSA), and mitochondria cytochrome C oxidase subunit II. 
Specifically, 1 ng each of human glandular kallikrein, PSA and mitochondria cytochrome C 
oxidase subunit II cDNAs in pCDNA3.1 were added to the driver DNA and subtraction was 
performed as described above to provide a second subtracted cDNA library hereinafter 
referred to as the "subtracted prostate tumor specific cDNA library with spike". 

Twenty-two cDNA clones were isolated from the subtracted prostate tumor 
specific cDNA library with spike. The determined 3' and 5* cDNA sequences for the clones 
refenred to as Jl-17, LI-I2, Nl-1862, Jl-13, Jl-19, Jl-25. Jl-24, Kl-58, Kl-63, Ll-4 and Ll- 
14 are provided in SEQ ID NOS: 8-9, 10-1 1, 12-13, 14-15, 16-17, 18-19, 20-21, 22-23, 24- 
25, 26-27 and 28-29, respectively. The determined 3' cDNA sequences for the clones referred 
to as Jl-12, Jl-16, Jl-21, Kl-48, Kl-55, Ll-2, Ll-6, Nl-1858, Nl-1860, Nl-1861, Nl-1864 
arc provided in SEQ ID NOS: 30-40, respectively. Comparison of these sequences with those 
in the gene bank as described above, revealed no significant homologies to three of the five 
most abundant DNA species, (Jl-17, Ll-12 and Nl-1862; SEQ ID NOS: 8-9, 10-11 and 12- 
13, respectively). Of the remaining two most abundant species, one (Jl-12; SEQ ID NO:30) 
was found to be identical to the previously identified human pulmonary surfactant-associated 
protein, and die other (Kl-48; SEQ ID NO:33) was determined to have some homology to R. 
norvegicus mRNA for 2-arylpropionyl-CoA epimerase. Of the 17 less abundant cDNA 
clones isolated from the subtracted prostate tumor specific cDNA library with spike, four (Jl- 
16, Kl-55, Ll-6 and Nl-1864; SEQ ID N0S:31, 34, 36 and 40, respectively) were found to 
be identical to previously identified sequences, two (Jl-21 and Nl-1860; SEQ ID NOS: 32 
and 38, respectively) were found to show some homology to non-human sequences, and two 
(Ll-2 and Nl-1861; SEQ ID NOS: 35 and 39, respectively) were found to show some 
homology to known human sequences. No significant homologies were found to the 
polypeptides Jl-13, Jl-19, Jl-24, Jl-25, Kl-58, Kl-63, Ll-4, Ll-14 (SEQ ID NOS: 14-15, 
16-17, 20-21, 18-19, 22-23, 24-25, 26-27, 28-29, respectively). 

Subsequent studies led to the isolation of fiill length cDNA sequences for Jl- 
17, Ll-12 and Nl-1862 (SEQ ID NOS: 109-1 11, respectively). The corresponding predicted 
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amino acid sequences are provided in SEQ ID NOS: 112-114. Ll-12 is also referred to as 
P501S. 

In a further experiment, four additional clones were identified by subtracting a 
prostate tumor cDNA library with normal prostate cDNA prepared from a pool of three 
normal prostate poly A+ RNA (referred to as "prostate subtraction 2"). The determined 
cDNA sequences for these clones, hereinafter referred to as Ul-3064, Ul-3065, Vl-3692 and 
lA-3905, are provided in SEQ ID NO: 69-72, respectively. Comparison of the detennined 
sequences with those in the gene bank revealed no significant homologies to Ul-3065. 

A second subtraction with spike (referred to as "prostate subtraction spike 2") 
was performed by subtracting a prostate tumor specific cDNA library with spike with normal 
pancreas cDNA library and further spiked with PSA, Jl-17, pulmonary surfactant-associated 
protein, mitochondrial DNA, cytochrome c oxidase subunit II, N 1-1 862, autonomously 
replicating sequence, Ll-12 and tumor expression enhanced gene. Four additional clones, 
hereinafter referred to as Vl-3686, Rl-2330, lB-3976 and Vl-3679, were isolated. The 
determined cDNA sequences for these clones are provided in SEQ ID NO:73-76, 
respectively. Comparison of these sequences with those in the gene bank revealed no 
significant homologies to Vl-3686 and Rl-2330. 

Further analysis of the three prostate subtractions described above (prostate 
subtraction 2, subtracted prostate tumor specific cDNA library with spike, and prostate 
subtraction spike 2) resulted in the identification of sixteen additional clones, referred to as 
lG-4736, lG-4738, lG-4741, 10-4744, 10-4734, lH-4774, lH-4781, lH-4785, lH-4787, 
lH-4796, 11-4810, 11-4811, lJ-4876, lK-4884 and lK-4896. The determined cDNA 
sequences for these clones are provided in SEQ ID NOS: 77-92, respectively. Comparison of 
these sequences with those in the gene bank as described above, revealed no significant 
homologies to 10-4741, 10^734, 11-4807, lJ-4876 and lK-4896 (SEQ ID NOS: 79, 81, 87, 
90 and 92, respectively). Further analysis of the isolated clones led to the determination of 
extended cDNA sequences for 10-4736, 10-4738, 10-4741, 10-4744, IH-4774, lH-4781, 
IH-4785, lH-4787, lH-4796, 11-4807, lJ-4876, lK-4884 and lK-4896, provided in SEQ ID 
NOS: 179-188 and 191-193, respectively, and to the determination of additional partial 
cDNA sequences for 11-4810 and 11-4811, provided in SEQ ID NOS: 189 and 
190, respectively. 

Additional studies with prostate subtraction spike 2 resulted in the isolation of 
three more clones. Their sequences were determined as described above and compared to the 
most recent OenBank. All three clones were found to have homology to known genes, which 
are Cysteine-rich protein, KIAA0242, and KIAA0280 (SEQ ID NO: 317, 319, and 320. 
respectively). Further analysis of these clones by Synteni microarray (Synteni, Palo Alto, 
CA) demonstrated that all three clones were over-expressed in most prostate tumors and 
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prostate BPH, as well as in the majority of normal prostate tissues tested, but low expression 
in all other normal tissues. 

An additional subtraction was performed by subtracting a normal prostate 
cDNA library with normal pancreas cDNA (referred to as "prostate subtraction 3"). This led 
to the identification of six additional clones referred to as lG-4761, 10-4762, lH-4766, IH- 
4770, lH-4771 and lH-4772 (SEQ ID NOS: 93-98). Comparison of these sequences with 
those in the gene bank revealed no significant homologies to 10-4761 and lH-4771 (SEQ ID 
NOS: 93 and 97, respectively). Further analysis of the isolated clones led to the determination 
of extended cDNA sequences for 10-4761, 10-4762, lH-4766 and lH-4772 provided in SEQ 
ID NOS: 194-196 and 199, respectively, and to the determination of additional partial cDNA 
sequences for lH-4770 and lH-4771, provided in SEQ ID NOS: 197 and 198, respectively. 

Subtraction of a prostate tumor cDNA library, prepared from a pool of polyA+ 
RNA from three prostate cancer patients, with a normal pancreas cDNA library (prostate 
subtraction 4) led to the identification of eight clones, referred to as lD-4297, lD-4309, ID.l- 
4278, lD-4288, lD-4283, lD-4304, lD-4296 and lD-4280 (SEQ ID NOS: 99-107). These 
sequences were compared to those in the gene bank as described above. No significant 
homologies were found to lD-4283 and lD-4304 (SEQ ID NOS: 103 and 104, respectively). 
Further analysis of the isolated clones led to the determination of extended cDNA sequences 
for ID-4309. lD.1-4278, lD-4288, lD-4283, lD-4304, ID-4296 and lD-4280, provided in 
SEQ ID NOS: 200-206, respectively. 

cDNA clones isolated in prostate subtraction 1 and prostate subtraction 2, 
described above, were colony PCR amplified and their mRNA expression levels in prostate 
tumor, normal prostate and in various other normal tissues were determined using microarray 
technology (Synteni, Palo Alto, CA). BrieHy, the PCR amplification products were dotted 
onto slides in an array format, vnth each product occupying a unique location in the array. 
mRNA was extracted from the tissue sample to be tested, reverse transcribed, and 
fluorescent-labeled cDNA probes were generated. The microanays were probed with the 
labeled cDNA probes, the slides scanned and fluorescence intensity was measured. This 
intensity correlates with the hybridization intensity. Two clones (referred to as P509S and 
P510S) were found to be over-expressed in prostate tumor and normal prostate and expressed 
at low levels in all other normal tissues tested (liver, pancreas, skin, bone marrow, brain, 
breast, adrenal gland, bladder, testes, salivary gland, large intestine, kidney, ovary, lung, 
spinal cord, skeletal muscle and colon). The determined cDNA sequences for P509S and 
P510S are provided in SEQ ID NO: 223 and 224, respectively. Comparison of these 
sequences with those in the gene bank as described above, revealed some homology to 
previously identified ESTs. 
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Additional, studies led to the isolation of the ftill-length cDNA sequence for 
P509S. This sequence is provided in SEQ ID NO: 332, with the corresponding predicted 
amino acid sequence being provided in SEQ ID NO: 339. 

EXAMPLE 2 

DETERMINATION OF TISSUE SPECIFICITY OF PROSTATE TUMOR 

POLYPEPTIDES 

Using gene specific primers, mRNA expression levels for the representative 
prostate tumor polypeptides Fl-16, HI-1, Jl-17 (also referred to as P502S), Ll-12 (also 
referred to as P501S), Fl-12 (also referred to as P504S) and Nl-1862 (also referred to as 
P503S) were examined in a variety of normal and tumor tissues using RT-PCR. 

Briefly, total RNA was extracted from a variety of normal and tumor tissues 
using Trizol reagent as described above. First strand synthesis was carried out using 1-2 jig 
of total RNA with Superscript II reverse transcriptase (BRL Life Technologies) at 42 "C for 
one hour. The cDNA was then amplified by PCR with gene-specific primers. To ensure the 
semi-quantitative nature of the RT-PCR, P-actin was used as an internal control for each of 
the tissues examined. First, serial dilutions of the first strand cDNAs were prepared and RT- 
PCR assays were performed using P-actin specific primers. A dilution was then chosen that 
enabled the linear range amplification of the P-actin template and which was sensitive enough 
to reflect the differences in the initial copy numbers. Using these conditions, the P-actin 
levels were determined for each reverse transcription reaction fi-om each tissue. DNA 
contamination was minimized by DNase treatment and by assuring a negative PCR result 
when using first strand cDNA that was prepared without adding reverse transcriptase. 

mRNA Expression levels were examined in four different types of tumor 
tissue (prostate tumor firom 2 patients, breast tumor firom 3 patients, colon tumor, lung 
tumor), and sixteen different normal tissues, including prostate, colon, kidney, liver, lung, 
ovary, pancreas, skeletal muscle, skin, stomach, testes, bone marrow and brain. Fl-16 was 
found to be expressed at high levels in prostate tumor tissue, colon tumor and normal 
prostate, and at lower levels in normal liver, skin and testes, with expression being 
undetectable in the other tissues examined. H 1-1 was found to be expressed at high levels in 
prostate tumor, lung tumor, breast tumor, normal prostate, normal colon and normal brain, at 
much lower levels in normal lung, pancreas, skeletal muscle, skin, small intestine, bone 
marrow, and was not detected in the other tissues tested. Jl-17 (P502S) and Ll-12 (P501S) 
appear to be specifically over-expressed in prostate, with both genes being expressed at high 
levels in prostate tumor and nonnal prostate but at low to undetectable levels in all the other 
tissues examined. Nl-1862 (P503S) was found to be over-expressed in 60% of prostate 
tumors and detectable in normal colon and kidney. The RT-PCR results thus indicate that 
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Fl-16, Hl-I, Jl-17 (P502S), Nl-1862 (P503S) and Ll-12 (P501S) are either prostate specific 

or are expressed at significantly elevated levels in prostate. 

Further RT-PCR studies showed that Fl-12 (P504S) is over-expressed in 60% 

of prostate tumors, detectable in normal kidney but not detectable in all other tissues tested. 

Similarly, Rl-2330 was shown to be over-expressed in 40% of prostate tumors, detectable in 

nonmal kidney and liver, but not detectable in all other tissues tested. UI-3064 was found to 

be over-expressed in 60% of prostate tumors, and also expressed in breast and colon tumors, 

but was not detectable in normal tissues. . 

RT-PCR characterization of Rl-2330, Ul-3064 and lD-4279 showed that 

these three antigens are over-expressed in prostate and/or prostate tumors. 

Northern analysis with four prostate tumors, two normal prostate samples, two 
BPH prostates, and normal colon, kidney, liver, lung, pancrease, skeletal muscle, brain, 
stomach, testes, small intestine and bone marrow, showed that Ll-12 (P501S) is over- 
expressed in prosute tumors and normal prostate, while being undetectable in other normal 
Ussues tested. Jl-17 (P502S) was detected in two prostate nimors and not in the other tissues 
tested. Nl-1862 (P503S) was found to be over-expressed in three prostate tumors and to be 
expressed in normal prostate, colon and kidney, but not in other tissues tested. Fl-12 
(P504S) was found to be highly expressed in two prostate tumors and to be undetectable in all 
other tissues tested. 

The microarray technology described above was used to determine the 
expression levels of representative antigens described herein in prostate tumor, breast tumor 
and the foUowmg normal tissues: prostate, liver, pancreas, skin, bone marrow, brain, breast, 
adrenal gland, bladder, testes, salivary gland, large intestine, kidney, ovary, lung, spinal cord,' 
skeletal muscle and colon. Ll-12 (P501S) was found to be over-expressed in nonnal prostate 
and prostate tumor, with some expression being detected in normal skeletal muscle. Both Jl- 
12 and Fl-12 (P504S) were found to be over-expressed in prostate tumor, with expression 
being lower or undetectable in all other tissues tested. Nl-1862 (P503S) was found to be 
expressed at high levels in prostate tumor and normal prostate, and at low levels in normal 
large intestine and normal colon, with expression being undetectable in all other tissues 
tested. Rl-2330 was found to be over-expressed in prostate tumor and normal prostate, and 
to be expressed at lower levels in all other tissues tested. lD-4279 was found to be over- 
expressed in prostate mmor and normal prostate, expressed at lower levels in normal spinal 
cord, and to be undetectable in all other tissues tested. 

Further microarray analysis to specifically address the extent to which P501S 
(SEQ ID NO: 110) was expressed in breast mmor revealed moderate over-expression not only 
in breast tumor, but also in metastatic breast mmor (2/31), with negligible to low expression 
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in normal tissues. This data suggests that P501S may be over-expressed m various breast 
tumors as well as in prostate tumors. 

The expression levels of 32 ESTs (expressed sequence tags) described by 
Vasmatzis et al. (Proc. Natl. Acad Sci. USA P5:300-304, 1998) in a variety of tumor and 
normal tissues were examined by microarray technology as described above. Two of these 
clones (referred to as PIOOOC and PI 001 C) were found to be over-expressed in prostate 
tumor and normal prostate, and expressed at low to undetectable levels in all other tissues 
tested (normal aorta, thymus, resting and activated PBMC, epithelial cells, spinal cord, 
adrenal gland, fetal tissues, skin, salivary gland, large intestine, bone marrow, liver, lung, 
dendritic cells, stomach, lymph nodes, brain, heart, small intestine, skeletal muscle, colon and 
kidney. The determined cDNA sequences for PIOOOC and PI 001 C are provided in SEQ ID 
NO: 384 and 472, respectively. The sequence of PIOOIC was found to show some homology 
to the previously isolated Human mRNA for JM27 protein. No significant homologies were 
found to the sequence of PIOOOC. 

The expression of the polypeptide encoded by the full length cDNA sequence 
for Fl-12 (also referred to as P504S; SEQ ID NO: 108) was investigated by 
immunohistochemical analysis. Rabbit-anti-P504S polyclonal antibodies were generated 
against the full length P504S protein by standard techniques. Subsequent isolation and 
characterization of the polyclonal antibodies were also performed by techniques well known 
in the art. Immunohistochemical analysis showed that the P504S polypeptide was expressed 
in 100% of prostate carcinoma samples tested (n=5). 

The rabbii-anti-P504S polyclonal antibody did not appear to label benign 
prostate cells with the same cytoplasmic granular staining, but rather with light nuclear 
staining. Analysis of nonmal tissues revealed that the encoded polypeptide was found to be 
expressed in some, but not all normal human tissues. Positive cytoplasmic staining with 
rabbit-anti-P504S polyclonal antibody was found in normal human kidney, liver, brain, 
colon and lung-associated macrophages, whereas heart and bone marrow were negative. 

This data mdicates that the P504S polypeptide is present in prostate cancer 
tissues, and that there are qualitative and quantitative differences in the staining between 
benign prostatic hyperplasia tissues and prostate cancer tissues, suggesting that this 
polypeptide may be detected selectively in prostate tumors and therefore be useful in the 
diagnosis of prostate cancer. 



EXAMPLE 3 

ISOLATION AND CHARACTERIZATION OF PROSTATE TUMOR POLYPEPTIDES 

BY PCR-BASED SUBTRACTION 
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A cDNA subtraction library, containing cDNA from normal prostate 
subtracted with ten other nonnal tissue cDNAs (brain, heart, kidney, liver, lung, ovary, 
placenta, skeletal muscle, spleen and thymus) and then submitted to a first round of PGR 
amplification, was purchased from Clontech. This library was subjected to a second round of 
PGR amplification, following the manufacturer's protocol. The resulting cDNA fragments 
were subcloned into the vector pT7 Blue T-vector (Novagen, Madison, WI) and transformed 
into XL-1 Blue MRF' E. coli (Stratagene). DNA was isolated from independent clones and 
sequenced using a Perkin Elmer/Applied Biosystems Division Automated Sequencer Model 
373A. 

Fifty-nine positive clones were sequenced. Gomparison of the DNA 
sequences of these clones with those in the gene bank, as described above, revealed no 
significant homologies to 25 of these clones, hereinafter referred to as PS, P8, P9, PI 8, P20, 
P30, P34, P36, P38, P39, P42, P49, P50. P53, P55. P60, P64, P65, P73, PTs! Pyk P79 and 
P84. The determined cDNA sequences for these clones are provided in SEQ ID NO: 41-45, 
47-52 and 54-65, respectively. P29, P47, P68, P80 and P82 (SEQ ID NO: 46, 53 and 66-68, 
respectively) were found to show some degree of homology to previously identified DNA 
sequences. To the best of the inventors' knowledge, none of these sequences have been 
previously shown to be present in prostate. 

Further studies using the PCR-based methodology described above resulted in 
the isolation of more than 180 additional clones, of which 23 clones were found to show no 
significant homologies to known sequences. The determined cDNA sequences for these 
clones are provided in SEQ ID NO: 115-123, 127, 131, 137, 145, 147-151, 153, 156-158 and 
160. Twenty-three clones (SEQ ID NO: 124-126, 128-130, 132-136, 138-144, 146, 152, 
154, 155 and 159) were found to show some homology to previously identified ESTs. An 
additional ten clones (SEQ ID NO: 161-170) were found to have some degree of homology to 
known genes. Larger cDNA clones containing the P20 sequence represent splice variants of a 
gene referred to as P703P. The determined DNA sequence for the variants referred to as 
DEI, DEI3 and DE14 are provided in SEQ ID NOS: 171, 175 and 177, respectively, with 
the corresponding predicted amino acid sequences being provided in SEQ ID NO: 172. 176 
and 178, respectively. The determined cDNA sequence for an extended spliced form of P703 
is provided in SEQ ID NO: 225. The DNA sequences for the splice variants referred to as 
DE2 and DE6 are provided in SEQ ID NOS: 173 and 174, respectively. 

mRNA Expression levels for representative clones in tumor tissues (prostate 
(n=5), breast (n=2), colon and lung) nomial tissues (prostate (n=5), colon, kidney, liver, lung 
(n=2), ovary (n=2), skeletal muscle, skin, stomach, small intestine and brain), and activated 
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and non-activated PBMC was detennined by RT-PCR as described above. Expression was 
examined in one sample of each tissue type unless otherwise indicated. 

P9 was found to be highly expressed in normal prostate and prostate tumor 
compared to all normal tissues tested except for normal colon which showed comparable 
expression. P20, a portion of the P703P gene, was found to be highly expressed in normal 
prostate and prostate tumor, compared to all twelve normal tissues tested. A modest increase 
in expression of P20 in breast tumor (n=2), colon tumor and lung tumor was seen compared 
to all normal tissues except lung (1 of 2). Increased expression of PI 8 was found in nomial 
prostate, prostate tumor and breast tumor compared to other normal tissues except lung and 
stomach. A modest increase in expression of P5 was observed in normal prostate compared 
to most other normal tissues. However, some elevated expression was seen in normal lung 
and PBMC. Elevated expression of P5 was also observed in prostate tumors (2 of 5), breast 
tumor and one lung tumor sample. For P30, similar expression levels were seen in normal 
prostate and prostate tumor, compared to six of twelve other normal tissues tested. Increased 
expression was seen in breast tumors, one lung tumor sample and one colon tumor sample, 
and also in normal PBMC. P29 was found to be over-expressed in prostate tumor (5 of 5) 
and normal prostate (5 of 5) compared to the majority of normal tissues. However, 
substantial expression of P29 was observed in normal colon and normal lung (2 of 2). P80 
was found to be over-expressed in prostate tumor (5 of 5) and normal prostate (5 of 5) 
compared to all other normal tissues tested, with increased expression also being seen in 
colon tumor. 

Further studies resulted in the isolation of twelve additional clones, hereinafter 
referred to as 10-d8, 10-hlO, ll-c8, 7-g6, 8-b5, 8-b6, 8-d4, 8-d9. 8-g3, 8-hl 1, 9-n2 and 9-D. 
The determined DNA sequences for I0-d8, 10-hlO, 1 l-c8, 8-d4, 8-d9, 8-hl 1, 9-02 and 9-f3 
are provided in SEQ ID NO: 207, 208, 209, 216, 217, 220, 221 and 222, respectively. The 
determined forward and reverse DNA sequences for 7-g6, 8-b5, 8-b6 and 8-g3 are provided in 
SEQ ID NO: 210 and 211; 212 and 213; 214 and 215; and 218 and 219, respectively. 
Comparison of these sequences with those in the gene bank revealed no significant 
homologies to the sequence of 9-D. The clones 10-d8, 1 l-c8 and 8-hl 1 were found to show 
some homology to previously isolated ESTs, while 10-hlO, 8-b5, 8-b6, 8-d4, 8-d9, 8-g3 and 
9-fl2 were found to show some homology to previously identified genes. Further 
characterization of 7-G6 and 8-G3 showed identity to the known genes PAP and PSA, 
respectively. 

mRNA expression levels for these clones were determined using the micro- 
array technology described above. The clones 7-G6, 8-G3, 8-B5, 8-B6, 8-D4, 8-D9, 9-F3, 9- 
F12, 9-H3, 10-A2, 10-A4, 11-C9 and 11-F2 were found to be over-expressed in prostate 
tumor and normal prostate, with expression in other tissues tested being low or undetectable. 
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Increased expression of 8-Fl 1 was seen in prostate tumor and normal prostate, bladder, 
skeletal muscle and colon. Increased expression of 10-HlO was seen in prostate tumor and 
normal prostate, bladder, lung, colon, brain and large intestine. Increased expression of 9-Bl 
was seen in prostate tumor, breast tumor, and normal prostate, salivary gland, large intestine 
and skin, with increased expression of 11 -C8 being seen in prostate tumor, and normal 
prostate and large intestine. 

An additional cDNA fragment derived from the PCR-based normal prostate 
subtraction, described above, was found to be prostate specific by both micro-array 
technology and RT-PCR. The determined cDNA sequence of this clone (referred to as 9- 
All) is provided in SEQ ID NO: 226. Comparison of this sequence v^dth those in the public 
databases revealed 99% identity to the known gene HOXB13. 

Further studies led to the isolation of the clones 8-C6 and 8-H7. The 
determined cDNA sequences for these clones are provided in SEQ ID NO: 227 and 228, 
respectively. These sequences were found to show some homology to previously isolated 
ESTs. 

PGR and hybridization-based methodologies were employed to obtain longer 
cDNA sequences for clone P20 (also referred to as P703P), yielding three additional cDNA 
fragments that progressively extend the 5' end of the gene. These fragments, referred to as 
P703PDE5, P703P6.26, and P703PX-23 (SEQ ID NO: 326, 328 and 330, with the predicted 
corresponding amino acid sequences being provided in SEQ ID NO: 327, 329 and 331, 
respectively) contain additional 5' sequence. P703PDE5 was recovered by screening of a 
cDNA library (#141-26) with a portion of P703P as a probe. P703P6.26 was recovered from 
a mixture of three prostate tumor cDNAs and P703PX_23 was recovered from cDNA library 
(#438-48). Together, the additional sequences include all of the putative mature serine 
protease along with part of the putative signal sequence. Further studies using a PCR-based 
subtraction library of a prostate tumor pool subtracted against a pool of normal tissues 
(referred to as JP: PCR subtraction) resulted in the isolation of thirteen additional clones, 
seven of which did not share any significant homology to known GenBank sequences. The 
determined cDNA sequences for these seven clones (P71 IP, P712P, novel 23, P774P, P775P, 
P710P and P768P) are provided in SEQ ID NO: 307-311, 313 and 315, respectively. The 
remaining six clones (SEQ ID NO: 3 16 and 321-325) were shown to share some homology to 
known genes. By microarray analysis, all thirteen clones showed three or more fold over- 
expression in prostate tissues, including prostate tumors, BPH and normal prostate as 
compared to normal non-prostate tissues. Clones P71 IP, P712P, novel 23 and P768P showed 
over-expression in most prostate tumors and BPH tissues tested (n=29), and in die majority of 
normal prostate tissues (n=4), but background to low expression levels in all normal tissues. 
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Clones P774P, P775P and P710P showed comparatively lower expression and expression in 
fewer prostate tumors and BPH samples, with negative to low expression in nomial prostate. 

The full-length cDNA for P71IP was obtained by employing the partial 
sequence of SEQ ID NO: 307 to screen a prostate cDNA library. Specifically, a directionally 
cloned prostate cDNA library was prepared using standard techniques. One million colonies 
of this library were plated onto LB/Amp plates. Nylon membrane filters were used to lift 
these colonies, and the cDNAs which were picked up by these filters were denatured and 
cross-linked to the filters by UV light. The P71 IP cDNA Augment of SEQ ID NO: 307 was 
radio-labeled and used to hybridize with diese filters. Positive clones were selected, and 
cDNAs were prepared and sequenced using an automatic Perkin Elmer/Applied Biosystems 
sequencer. The determined full-length sequence of P71 IP is provided in SEQ ID NO: 382, 
with the corresponding predicted amino acid sequence being provided in SEQ ID NO: 383. 

Using PGR and hybridization-based methodologies, additional cDNA 
sequence information was derived for two clones described above, 11 -C9 and 9-F3, herein 
after referred to as P707P and P714P, respectively (SEQ ID NO: 333 and 334). After 
comparison with the most recent GenBank, P707P was found to be a splice variant of the 
known gene HoxB13. In contrast, no significant homologies to P714P were found. 

Clones 8-B3, P89. P98, PI 30 and P201 (as disclosed in U.S. Patent 
Application No. 09/020,956, filed February 9, 1998) were found to be contained within one 
contiguous sequence, referred to as P705P (SEQ ID NO: 335, with the predicted amino acid 
sequence provided in SEQ ID NO: 336), which was determined to be a splice variant of the 
known gene NKX 3.1. 

EXAMPLE 4 
SYNTHESIS OF POLYPEPTIDES 

Polypeptides may be synthesized on a Perkin Ehner/Applied Biosystems 430A 
peptide synthesizer using FMOC chemistry with HPTU (0-Benzotriazole-N,N,N'JJ'- 
tetramethyluronium hexafluorophosphate) activation. A Gly-Cys-Gly sequence may be 
attached to the amino terminus of the peptide to provide a method of conjugation, binding to 
an immobilized surface, or labeling of the peptide. Cleavage of the peptides from the solid 
support may be carried out using the following cleavage mixture: trifluoroacetic 
acid:ethanedithiol:thioanisole:water:phenol (40:1:2:2:3). After cleaving for 2 hours, the 
peptides may be precipitated in cold methyl-t-butyl-ether. The peptide pellets may then be 
dissolved in water containing 0.1% trifluoroacetic acid (TEA) and lyophilized prior to 
purification by CI 8 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing 
0.1% TFA) in water (containing 0.1% TFA) may be used to elute die peptides. Following 
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lyophilization of the pure fractions, the peptides may be characterized using electrospray or 
other types of mass spectrometry and by amino acid analysis. 



EXAMPLE 5 

FURTHER ISOLATION AND CHARACTERIZATION OF PROSTATE TUMOR 
POLYPEPTIDES BY PCR-BASED SUBTRACTION 

A cDNA library generated from prostate primary tumor mRNA as described 
above was subtracted with cDNA from normal prostate. The subtraction was performed 
using a PCR-based protocol (Clontech), which was modified to generate larger fragments. 
Within this protocol, tester and driver double stranded cDNA were separately digested with 
five restriction enzymes that recognize six-nucleotide restriction sites (Mlul, MscI, PvuII. 
Sail and StuI). This digestion resulted in an average cDNA size of 600 bp, rather than the 
average size of 300 bp that results from digestion with Rsal according to the Clontech 
protocol. This modification did not affect the subtraction efficiency. Two tester populations 
were then created with different adapters, and the driver library remained without adapters. 

The tester and driver libraries were then hybridized using excess driver cDNA. 
In the fu-st hybridization step, driver was separately hybridized with each of the two tester 
cDNA populations. This resulted in populations of (a) unhybridized tester cDNAs, (b) tester 
cDNAs hybridized to other tester cDNAs, (c) tester cDNAs hybridized to driver cDNAs and 
(d) unhybridized driver cDNAs. The Uvo separate hybridization reactions were then 
combined, and rehybridized in the presence of additional denatured driver cDNA. Following 
this second hybridization, in addition to populations (a) through (d). a fifth population (e) was 
generated in which tester cDNA with one adapter hybridized to tester cDNA with the second 
adapter. Accordingly, the second hybridization step resulted in enrichment of differentially 
expressed sequences which could be used as templates for PCR amplification with adaptor- 
specific primers. 

The ends were then filled in, and PCR amplification was perfomied using 
adaptor-specific primers. Only population (e), which contained tester cDNA that did not 
hybridize to driver cDNA, was amplified exponentially. A second PCR amplification step 
was then performed, to reduce background and further enrich differentially e.xpressed 
sequences. 

This PCR-based subtraction technique noraializes differentially expressed 
cDNAs so that rare transcripts that are overexpressed in prostate tumor tissue may be 
recoverable. Such transcripts would be difficult to recover by traditional subtraction 
methods. 
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In addition to genes known to be overexpressed in prostate tumor, seventy- 
seven further clones were identified. Sequences of these partial cDNAs are provided in SEQ 
ID NO: 29 to 305. Most of these clones had no significant homology to database sequences. 
Exceptions were JPTPN23 (SEQ ID NO: 231; similarity to pig valosin-containing protein), 
JPTPN30 (SEQ ID NO: 234; similarity to rat mRNA for proteasome subunit), JPTPN45 
(SEQ ID NO: 243; similarity to rat norvegicus cytosolic NADP-dependent isocitrate 
dehydrogenase), JPTPN46 (SEQ ID NO: 244; similarity to human subclone H8 4 d4 DNA 
sequence), JP1D6 (SEQ ID NO: 265; similarity to G. gallus dynein light chain-A), JP8D6 
(SEQ ID NO: 288; similarity to human BAG clone RG016J04), JP8F5 (SEQ ID NO: 289; 
similarity to human subclone H8 3 b5 DNA sequence), and JP8E9 (SEQ ID NO: 299; 
similarity to human Alu sequence). 

Additional studies using the PCR-based subtraction library consisting of a 
prostate tumor pool subu^cted against a normal prostate pool (referred to as PT-PN PGR 
subtraction) yielded three additional clones. Gomparison of the cDNA sequences of these 
clones with the most recent release of GenBank revealed no significant homologies to the two 
clones referred to as P715P and P767P (SEQ ID NO: 312 and 314). The remaining done was 
found to show some homology to the known gene KIAA0056 (SEQ ID NO: 318). Using 
microarray analysis to measure mRNA expression levels in various tissues, all three clones 
were found to be over-expressed in prostate tumors and BPH tissues. Specifically, clone 
P7I5P was over-expressed in most prostate tumors and BPH tissues by a factor of three or 
greater, with elevated expression seen in the majority of normal prostate samples and in fetal 
tissue, but negative to low expression in all other normal tissues. Glone P767P was over- 
expressed in several prostate tumors and BPH tissues, with moderate expression levels in half 
of the normal prostate samples, and background to low expression in all other normal tissues 
tested. 
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Further analysis, by microarray as described above, of the PT-PN PCR 
subtraction library and of a DNA subtraction library containing cDNA from prostate tumor 
subtracted with a pool of normal tissue cDNAs, led to the isolation of 27 additional clones 
(SEQ ID NO: 340-365 and 381) which were determined to be over-expressed in prostate 
tumor. The clones of SEQ ID NO: 341, 342, 345, 347, 348. 349, 351, 355-359, 361, 362 and 
364 were also found to be expressed in normal prostate. Expression of all 26 clones in a 
variety of normal tissues was found to be low or undetectable, with the exception of P544S 
(SEQ ID NO: 356) which was found to be. expressed in small intestine. Of the 26 clones, 10 
(SEQ ID NO: 340-349) were found to show some homology to previously identified 
sequences. No significant homologies were found to the clones of SEQ ID NO: 350-365. 

EXAMPLE 6 

PEPTIDE PRIMING OF MICE AND PROPAGATION OF CTL LINES 

6.1. This Example illustrates the preparation of a CTL cell line specific for 
cells expressing the P502S gene. 

Mice expressing the transgcne for human HLA A2.1 (provided by Dr L. 
Sherman, The Scripps Research Institute, La Jolla, CA) were immunized with P2S#12 
peptide (VLGWVAEL; SEQ ID NO: 306), which is derived fi-om the P502S gene (also 
referred to herein as J1-I7, SEQ ID NO: 8), as described by Theobald et al., Proc. Natl. Acad. 
Set. USA 52:11993-11997, 1995 with the following modifications. Mice were immunized 
with lOO^g of P2S#12 and ]20ng of an I-A' binding peptide derived from hepatitis B Virus 
protein emulsified in incomplete Freund's adjuvant. Three weeks later these mice were 
sacrificed and using a nylon mesh single cell suspensions prepared. Cells were then 
resuspended at 6 x 10*^ cells/ml in complete media (RPMI-1640; Gibco BRL, Gaithersburg, 
MD) containing 10% FCS, 2mM Glutamine (Gibco BRL), sodium pyruvate (Gibco BRL),' 
non-essential amino acids (Gibco BRL), 2 x 10 * M 2-mercaptoethanol, 50U/ml penicillin and 
streptomycin, and culnired in the presence of irradiated (3000 rads) P2S#12-pulsed (5mg/ml 
P2S#12 and lOmg/ml p2-microglobulin) LPS blasts (A2 transgenic spleens cells cultured in 
the presence of 7^g/ml dextran sulfate and IS^ig/ml LPS for 3 days). Six days later, cells (5 x 
1 OVml) were restimulated with 2.5 x 1 OVml peptide pulsed irradiated (20,000 rads) EL4A2Kb 
cells (Sherman et al, Science 255:815-818, 1992) and 3 x lOVml A2 transgenic spleen feeder 
cells. Cells were cultured in the presence of 20U/ml IL-2. Cells continued to be restimulated 
on a weekly basis as described, in preparation for cloning the line. 

P2S#12 line was cloned by limiting dilution analysis with peptide pulsed EL4 
A2Kb tumor cells (1x10' cells/ well) as stimulators and A2 transgenic spleen cells as feeders 
( 5 X 10' cells/ well) grown in the presence of 30U/ml IL-2. On day 14, cells were 
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restimulated as before. On day 21, clones that were growing were isolated and maintained in 
culture. Several of these clones demonstrated significanUy higher reactivity (lysis) against 
human fibroblasts (HLA A2.1 expressing) transduced with P502S than against control 
fibroblasts. An example is presented in Figure 1. 

This data indicates that P2S #12 represents a naturally processed epitope of the 
P502S protein that is expressed in the context of the human HLA A2.1 molecule. 

6.2. This Example illustrates the preparation of murine CTL lines and CTL 
clones specific for cells expressing the P501S gene. 

This series of experiments were performed similarly to that described above. 
Mice were immunized with the PI S# 10 peptide (SEQ ID NO: 337), which is derived from the 
P501S gene (also referred to herein as LI-12. SEQ ID NO: 110). The P1S#I0 peptide was 
derived by analysis of the predicted polypeptide sequence for P50IS for potential HLA-A2 
binding sequences as defined by published HLA-A2 binding motifs (Parker, KC, et al, J. 
Immunol., 152:163, 1994). P1S#10 peptide was synthesized as described in Example 4, and 
empirically tested for HLA-A2 binding using a T cell based competition assay. Predicted A2 
binding peptides were tested for their ability to compete HLA-A2 specific peptide 
presentation to an HLA-A2 restricted CTL clone (D150M58), which is specific for the HLA- 
A2 binding influenza matrix peptide fluM58. D150M58 CTL secretes TNF in response to 
self-presentation of peptide fluM58. In the competition assay, test peptides at 100-200 pg/ml 
were added to cultures of D150M58 CTL in order to bind HLA-A2 on the CTL. After thirty 
minutes, CTL cultured with test peptides, or control peptides, were tested for their antigen 
dose response to the fluM58 peptide in a standard TNF bioassay. As shown in Figure 3, 
peptide P1S#10 competes HLA-A2 restricted presentation of fluM58, demonstrating that 
peptide P1S#10 binds HLA-A2. 

Mice expressing the transgene for human HLA A2.1 were immunized as 
described by Theobald et al. {Proc. Natl. Acad. Sci. USA P2:l 1993-1 1997, 1995) with the 
following modifications. Mice were immunized with 62.5Mg of PIS #10 and 120|ig of an I- 
A*- binding peptide derived from Hepatitis B Virus protein emulsified in incomplete Freund's 
adjuvant. Three weeks later these mice were sacrificed and single cell suspensions prepared 
using a nylon mesh. Cells were then resuspended at 6 x 10* cells/ml in complete media (as 
described above) and cultured in the presence of irradiated (3000 rads) PlS#10-pulsed (2^ 
g/ml P1S#10 and lOmg/ml P2-microglobulin) LPS blasts (A2 transgenic spleens cells 
cultured in the presence of 7ng/ml dextran sulfate and 25^g/ml LPS for 3 days). Six days 
later cells (5 x lOVml) were restimulated with 2.5 x lOVml peptide-pulsed irradiated (20,000 
rads) EL4A2Kb cells, as described above, and 3 x lOVml A2 transgenic spleen feeder cells. 
Cells were cultured in the presence of 20 U/ml IL-2. Cells were restimulated on a weekly 
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basis in preparation for cloning. After three rounds of m vitro stimulations, one line was 
generated that recognized PlS#10-pulsed Jurkat A2Kb targets and P501S-transduced Jurkat 
targets as shown in Figure 4. 

A PlS#10-specific CTL line was cloned by limiting dilution analysis with 
peptide pulsed EL4 A2Kb tumor cells (1 x 10^ cells/ well) as stimulators and A2 transgenic 
spleen cells as feeders (5x10' cells/ well) grown in the presence of 30U/mI IL-2. On day 14, 
cells were restimulated as before. On day 21, viable clones were isolated and maintained in 
culture. As shown in Figure 5, five of these clones demonstrated specific cytolytic reactivity 
against P501S-transduced Jurkat A2Kb targets. This data indicates that P1S#10 represents a 
naturally processed epitope of the P501S protein that is expressed in the context of the human 
HLA-A2.1 molecule. 



EXAMPLE 7 

ABILITY OF HUMAN T CELLS TO RECOGNIZE PROSTATE TUMOR 

POLYPEPTIDES 

This Example illustrates the ability of T cells specific for a prostate tumor 
polypeptide to recognize human tumor. 

Human CD8* T cells were primed in vitro to the P2S-12 peptide (SEQ ID NO: 
306) derived from P502S (also referred to as Jl-17) using dendritic cells according to the 
protocol of Van Tsai et al. {Critical Reviews in Immunology 75:65-75, 1998). The resulting 
CD8* T cell microcultures were tested for their ability to recognize the P2S-12 peptide 
presented by autologous fibroblasts or fibroblasts which were transduced to express the 
P502S gene in a y-interferon ELISPOT assay (iee Lalvani et al., J. Exp. Med. 755:859-865, 
1997). Briefly, titrating numbers of T cells were assayed in duplicate on 10* fibroblasts in thJ 
presence of 3 ^g/ml human pj-microglobulin and 1 j,g/ml P2S-12 peptide or control E75 
peptide. In addition, T cells were simultaneously assayed on autologous fibroblasts 
transduced with the P502S gene or as a control, fibroblasts transduced with HER-2/rteM. Prior 
to the assay, the fibroblasts were treated with 10 ng/ml y-interferon for 48 hours to upregulate 
class I MHC expression. One of the microculmres (#5) demonstrated strong recognition of 
both peptide pulsed fibroblasts as well as transduced fibroblasts in a y-interferon ELISPOT 
assay. Figure 2 A demonstrates that there was a strong increase in the number of y-interferon 
spots with increasing numbers of T cells on fibroblasts pulsed with the P2S-12 peptide (solid 
bars) but not with the control E75 peptide (open bars). This shows the ability of these T cells 
to specifically recognize the P2S-12 peptide. As shown in Figure 2B, this microculnire also 
demonstrated an increase in the number of y-interferon spots with increasing numbers of T 
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cells on fibroblasts transduced to express the P502S gene but not the HER-l/neu gene. These 
results provide additional confirmatory evidence that the P2S.I2 peptide is a naturally 
processed epitope of the P502S protein. Furthermore, this also demonstrates that there exists 
in the human T cell repertoire, high affinity T cells which are capable of recognizing this 
epitope. These T cells should also be capable of recognizing human tumors which express 
the P502S gene. 

EXAMPLE 8 

PRIMING OF CTL IN VIVO USING NAKED DNA IMMUNIZATION WITH A 

PROSTATE ANTIGEN 

The prostate tumor antigen LI -12, as described above, is also referred to as 
P501S. HLA A2Kb Tg mice (provided by Dr L. Sherman, The Scripps Research Institute, La 
Jolla, CA) were immunized with 100 pig VR10132-P501S either intramuscularly' or 
intradermally. The mice were immunized three times, with a two week interval between 
immunizations. Two weeks after the last immunization, immune spleen cells were cultured 
with Jurkat A2Kb-P501S transduced stimulator cells. CTL lines were stimulated weekly. 
After two weeks of />7 vitro stimulation, CTL activity was assessed against P501S transduced 
targets. Two out of 8 mice developed strong anti-PSOlS CTL responses. These results 
demonstrate that P501 S contains at least one naturally processed A2-restricted CTL epitope. 

EXAMPLE 9 

GENERATION OF HUMAN CTL IN VITRO USING WHOLE GENE PRIMING AND 
STIMULATION TECHNIQUES WITH PROSTATE TUMOR ANTIGEN 

Using in vitro whole-gene priming with PSOlS-retrovirally transduced 
autologous fibroblasts (see, for example, Yee et al. The Journal of Immunology, 157(9):4079- 
86, 1996), human CTL lines were derived that specifically recognize autologous fibroblasts 
transduced with P501S (also known as Ll-12), as determined by interferon-y ELISPOT 
analysis as described above. Using a panel of HLA-raismatched fibroblast Unes transduced 
with P501S, these CTL lines were shown to be restricted HLA-A2 class I allele. Specifically, 
dendritic cells (DC) were differentiated from monocyte cultures derived from PBMC of 
normal human donors by growing for five days in RPMI medium containing 10% human 
serum, 50 ng/ml human GM-CSF and 30 ng/ml human IL-4. Following culture, DC were 
infected overnight with recombinant P501S vaccinia virus at a multiplicity of infection 
(M.O.I) of five, and matured overnight by the addition of 3 pg/ml CD40 ligand. Virus was 
inactivated by UV irradiation. CD8+ T cells were isolated using a magnetic bead system, and 
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priming cultures were initiated using standard culture techniques. Cultures were restiraulated 
every 7-10 days using autologous primary fibroblasts retrovirally transduced with P501S. 
Following four stimulation cycles, CD8+ T cell lines were identified that specifically 
produced interferon-y when stimulated with P501S-transduced autologous fibroblasts. The 
P501S-specific activity could be sustained by the continued stimulation of the cultures with 
PSOlS-transduced fibroblasts in the presence of IL-15. A panel of HLA-mismatched 
fibroblast lines transduced with P501S were generated to define the restriction allele of the 
response. By measuring interferon-y in an ELISPOT assay, the P501S specific response was 
shown to be restricted by HLA-A2. These results demonstrate that a CD8+ CTL response to 
P50 IS can be elicited. 

EXAMPLE 10 

IDENTIFICATION OF A NATURALLY PROCESSED CTL EPITOPE CONTAINED 
WITHIN A PROSTATE TUMOR ANTIGEN 

The 9-mer peptide p5 (SEQ ID NO: 338) was derived from the P703P antigen 
(also referred to as P20). The p5 peptide is immunogenic in human HLA-A2 donors and is a 
naturally processed epitope. Antigen specific CD8+ T cells can be primed following repeated 
in vitro stimulations with monocytes pulsed with p5 peptide. These CTL specifically 
recognize p5-pulsed target cells in both ELISPOT (as described above) and chromium release 
assays. Additionally, immunization of HLA-A2 transgenic mice with p5 leads to the 
generation of CTL lines which recognize a variety of P703P transduced target cells 
expressing either HLA-A2Kb or HLA-A2. Specifically, HLA-A2 transgenic mice were 
immunized subcutaneously in the footpad with 100 ng of p5 peptide together with 140 ^^g of 
hepatitis B virus core peptide (a Th peptide) in Freund's incomplete adjuvant. Three weeks 
post immunization, spleen cells fi-om immunized mice were stimulated in vitro with peptide- 
pulsed LPS blasts. CTL activity was assessed by chromium release assay five days after 
primary in vitro stimulation. Retrovirally transduced cells expressing the control anUgen 
P703P and HLA-A2Kb were used as targets. CTL lines that specifically recognized both p5- 
pulsed targets as well as P703P-expressing targets were identified. 

Human in vitro priming experiments demonstrated that the p5 peptide is 
immunogenic in humans. Dendritic cells (DC) were differentiated from monocyte cultures 
derived from PBMC of normal human donors by culturing for five days in RPMI medium 
containing 10% human serum, 50 ng/ml human GM-CSF and 30 ng/ml human IL-4. 
Following culture, the DC were pulsed with p5 peptide and cultured with GM-CSF and IL-4 
together with CD8+ T cell enriched PBMC. CTL lines were restimulated on a weekly basis 
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with p5-pulsed monocytes. Five to six weeks after initiation of the CTL cultures, CTL 
recognition of p5-pulsed target cells was demonstrated. 

EXAMPLE 1 1 

EXPRESSION OF A BREAST TUMOR-DERIVED ANTIGEN 
IN PROSTATE 

Isolation of the antigen B305D from breast tumor by differential display is 
described in US Patent Application No. 08/700,014, filed August 20, 1996. Several different 
splice forms of this antigen were isolated. The determined cDNA sequences for these splice 
fonms' are provided in SEQ ID NO: 366-375, with the predicted amino acid sequences 
corresponding to the sequences of SEQ ID NO: 292, 298 and 301-303 being provided in SEQ 
ID NO: 299-306, respectively. 

The expression levels of B305D in a variety of tumor and normal tissues were 
examined by real time PGR and by Northem analysis. The results indicated that B305D is 
highly expressed in breast tumor, prostate tumor, normal prostate tumor and normal testes, 
with expression being low or undetectable in all other tissues examined (colon tumor, lung 
tumor, ovary tumor, and normal bone marrow, colon, kidney, liver, lung, ovary, skin, small 
intestine, stomach). 



EXAMPLE 12 

ELICITATION OF PROSTATE TUMOR ANTIGEN-SPECIFIC CTL RESPONSES IN 

HUMAN BLOOD 

This Example illustrates the ability of a prostate tumor antigen to elicit a CTL 
response in blood of normal humans. 

Autologous dendritic cells (DC) were differentiated from monocyte cultures 
derived from PBMC of normal donors by growth for five days in RPMI medium containing 
10% human serum, 50 ng/ml GMCSF and 30 ng/ral IL.4. Following culture, DC were 
infected overnight with recombinant P501S-expressing vaccinia virus at an M.O.I, of 5 and 
matured for 8 hours by the addition of 2 micrograms/ml CD40 ligand. Virus was inactivated 
by UV irradiation, CD8* cells were isolated by positive selection using magnetic beads, and 
priming cultures were initiated in 24-well plates. Following five stimulation cycles, CD8+ 
lines were identified that specificaUy produced interferon-gamma when stimulated with 
autologous P501S-transduced fibroblasts. The P501S-specific activity of cell line 3A-1 could 
be maintained following additional stimulation cycles on autologous B-LCL transduced with 
P501S. Line 3A-1 was shown to specifically recognize autologous B-LCL transduced to 
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express P501S. but not EGFP-transduced autologous B-LCL, as measured by cytotoxity 
assays ("Cr release) and interferon-gamma production (Interferon-gamma Elispot; see above 
and Lalvani et al., J. Exp. Med. 755:859-865, 1 997). The results of these assays are presented 
in Figures 6 A and 6B. 



EXAMPLE 13 

IDENTIFICATION OF PROSTATE TUMOR ANTIGENS 
BY MICROARRAY ANALYSIS 

This Example describes the isolation of certain prostate tumor polypeptides 
from a prostate tumor cDNA library. 

A human prostate tumor cDNA expression library as described above was 
screened using microarray analysis to identify clones that display at least a three fold over- 
expression in prostate tumor and/or normal prostate tissue, as compared to non-prostate 
normal tissues (not including testis). 372 clones were identified, and 319 were successfully 
sequenced. Table I presents a summary of these clones, which are shown in SEQ ID 
NOs:385-400. Of these sequences SEQ ID NOs:386, 389, 390 and 392 correspond to novel 
genes, and SEQ ID NOs: 393 and 396 correspond to previously identified sequences The 
others (SEQ ID NOs:385, 387. 388, 391, 394, 395 and 397-400) correspond to known 
sequences, as shown in Table I. 



wo 00/04149 



PCT/US99/15aS8 



69 
Table I 

Summary of Prostate Tumor Antigens 



Known Genes 


Previously identified Genes 


Novel 
Genes 


J ~vCIl ^ainma Cllain 


P504S 


23379 (SEQ 
ID NO:389) 


Kallikrein 


PIOOOC 


23399 (SEQ 
ID NO:392) 


Vector 




23320 (SEQ 
ID NO:386) 


rTir-R"? nmtpin ttiPMA /^TT^IO- CcA TT^ 

NO:385) 
PSA 


r503S 
P5I0S 


23381 (SEQ 
ID NO:390) 


Aid. 6 Dehyd. 


P784P 




L-iditol-2 dehydrogenase (23376; SEQ ID 
NO:388) 


P502S 




Ets transcription factor PDEF (22672; SEQ 
ID NO:398) 


P706P 




hTGR (22678; SEQ ID NO:399) 


I9I42J, bangur.seq (22621; SEQ 
IDNO:396) 




KIAA0295(22685; SEQ ID NO:400) 


5566.1 Wang(23404; SEQ ID 
NO:393) 




Prostatic Acid Phosphatase(22655; SEQ ID 
NO:397) 


P712P 
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transglutaminase (2261 1; SEQ ID NO:395) 


P778P 




HDLBP (23508; SEQ ID NO:394) 






CGI-69 Protein(23367; SEQ ID NO:387) 






KIAA0I22(23383; SEQ IDNO:391) 






TEEG 







CGI-82 showed 4.06 fold over-expression in prostate tissues as compared to 
other normal tissues tested. It was over-expressed in 43% of prostate tumors, 25% normal 
prostate, not detected in other normal tissues tested. L-iditol-2 dehydrogenase showed 4.94 
fold over-expression in prostate tissues as compared to other normal tissues tested. It was 
over-expressed in 90% of prostate tumors, 100% of normal prostate, and not detected in other 
normal tissues tested. Ets transcription factor PDEF showed 5.55 fold over-expression in 
prostate tissues as compared to other normal tissues tested. It was over-expressed in 47% 
prostate tumors, 25% normal prostate and not detected in other normal tissues tested. hTGRl 
showed 9. 1 1 fold over-expression in prostate tissues as compared to other normal tissues 
tested. It was over-expressed in 63% of prostate tumors and is not detected in normal tissues 
tested including normal prostate. KIAA0295 showed 5.59 fold over-expression in prostate 
tissues as compared to other normal tissues tested. It was over-expressed in 47% of prostate 
f tumors, low to undetectable in normal tissues tested including normal prostate tissues. 
Prostatic acid phosphatase showed 9.14 fold over-expression in prostate tissues as compared 
to other normal tissues tested. It was over-expressed in 67% of prostate tumors, 50% of 
normal prostate, and not detected in other normal tissues tested. Transglutaminase showed 
14.84 fold over-expression in prostate tissues as compared to other normal tissues tested. It 
was over-expressed in 30% of prostate tumors, 50% of normal prostate, and is not detected in 
other normal tissues tested. High density lipoprotein binding protein (HDLBP) showed 28.06 
fold over-expression in prostate tissues as compared to other normal tissues tested. It was 
over-expressed in 97% of prostate tumors, 75% of normal prostate, and is undetectable in all 
other normal tissues tested. CGI-69 showed 3.56 fold over-expression in prostate tissues as 
compared to other normal tissues tested. It is a low abundant gene, detected in more than 
90% of prostate tumors, and in 75% normal prostate tissues. The expression of this gene in 
normal tissues was very low. KJAA0122 showed 4.24 fold over-expression in prostate 
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tissues as compared to other normal tissues tested. It was over-expressed in 57% of prostate 
tumors, it was undetectable in all normal tissues tested including normal prostate tissues. 
19142.2 bangur showed 23.25 fold over-expression in prostate tissues as compared to other 
normal tissues tested. It was over-expressed in 97% of prostate tumors and 100% of normal 
prostate. It was undetectable in other nomial tissues tested. 5566.1 Wang showed 3.31 fold 
over-expression in prostate tissues as compared to other normal tissues tested. It was over- 
expressed in 97% of prostate tumors, 75% normal prostate and was also over-expressed in 
normal bone marrow, pancreas, and activated PBMC. Novel clone 23379 showed 4.86 fold 
over-expression in prostate tissues as compared to other normal tissues tested. It was 
detectable in 97% of prostate tumors and 75% normal prostate and is undetectable in all other 
normal tissues tested. Novel clone 23399 showed 4.09 fold over-expression in prostate 
tissues as compared to other normal tissues tested. It was over-expressed in 27% of prostate 
tumors and was undetectable in all normal tissues tested including normal prostate tissues. 
Novel clone 23320 showed 3.15 fold over-expression in prostate tissues as compared to other 
normal tissues tested. It was detectable in all prostate tumors and 50% of normal prostate 
tissues. It was also expressed in normal colon and trachea. Other normal tissues do not 
express this gene at high level. 



EXAMPLE 14 

IDENTIFICATION OF PROSTATE TUMOR ANTIGENS 
BY ELECTRONIC SUBTRACTION 

This Example describes the use of an electronic subtraction technique to 
identify prostate tumor antigens. 

Potential prostate-specific genes present in the GenBank human EST database 
were identified by electronic subtraction (similar to that described by Vasmatizis et al., Proc 
Natl. Acad. Sci. USA PJ:300-304, 1998). The sequences of EST clones (43.482) derived from 
various prostate libraries were obtained from the GenBank public human EST database. Each 
prostate EST sequence was used as a query sequence in a BLASTN (National Center for 
Biotechnology Information) search against the human EST database. All matches considered 
identical (length of matching sequence >100 base pairs, density of identical matches over this 
region > 70%) were grouped (aligned) together in a cluster. Clusters containing more than 
200 ESTs were discarded since they probably represented repetitive elements or highly 
expressed genes such as those for ribosomal proteins. If two or more clusters shared common 
ESTs, those clusters were grouped together into a "supercluster," resuhing in 4,345 prostate 
superclusters. 
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Records for the 479 human cDNA libraries represented in the GenBank release 
were downloaded to create a database of these cDNA library records. These 479 cDNA 
libraries were grouped into three groups. Plus (normal prostate and prostate tumor libraries, 
and breast cell lines, in which expression was desired). Minus (libraries from other normal' 
adult tissues, in which expression was not desirable), and Other (fetal tissue, infant tissue, 
tissues found only in women, non-prostate tumors and cell lines other than prostate cell lines, 
in which expression was considered to be irrelevant). A summary of these library groups is 
presented in Table II. 



Table II 

Prostate cDNA Libraries and ESTs 



Library 


# of Libraries 


# of ESTs 


Plus 


25 


43,482 


Normal 


II 


18,875 


Tumor 


11 


21,769 


Cell lines 


3 


2,838 


Minus 


166 




Other 


287 





Each supercluster was analyzed in terms of the ESTs within the supercluster. 
The tissue source of each EST clone was noted and used to classify the superclusters into four 
groups: Type 1- EST clones found in the Plus group libraries only; no expression detected in 
Minus or Other group libraries; Type 2- EST clones found in the Plus and Other group 
libraries only; no expression detected in the Minus group; Type 3- EST clones found in the 
Plus, Minus and Other group libraries, but the expression in the Plus group is higher than in 
either the Minus or Other groups; and Type 4- EST clones found in Plus, Minus and Other 
group libraries, but the expression in the Plus group is higher than the expression in the 
Minus group. This analysis identified 4,345 breast clusters (see Table III). From these 
clusters, 3,172 EST clones were ordered from Research Genetics, Inc.. and were received as 
frozen glycerol stocks in 96-well plates. 
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Table III 



Prostate Cluster Summary 



Type 


# 01 

Superclusters 


# of ESTs 
Ordered 


1 


688 


677 


2 


2899 


2484 


3 


85 


11 


4 


673 


0 


Total 


4345 


3172 



The inserts were PCR-araplified using amino-Iinked PGR primers for Synteni 
microarray analysis. When more than one PCR product was obtained for a particular clone, that 
PGR product was not used for expression analysis. In total, 2,528 clones from the electronic 
subtraction method were analyzed by microarray analysis to identify electronic subtraction breast 
clones that had high tumor vs. normal tissue mRNA. Such screens were performed using a 
Synteni (Palo Alto, CA) microarray, according to the manufacturer's instructions (and essentially 
as described by Schena et al., Proc. Natl. Acad. Sci. USA 95:10614-10619, 1996 and Heller et al., 
Proc. Natl. Acad. Sci. USA P-/:2 150-2 155, 1997). Within these analyses, the clones were arrayed 
on the chip, which was then probed with fluorescent probes generated from normal and tumor 
prostate cDNA, as well as various other normal tissues. The slides were scanned and the 
fluorescence intensity was measured. 

Glones with an expression ratio greater than 3 (i.e., the level in prostate tumor 
cDNA was at least three times the level in normal prostate cDNA) were identified as prostate 
tumor-specific sequences (Table IV). The sequences of these clones are provided in SEQ ID 
NOs:40 1-453, with certain novel sequences shown in SEQ ID NOs:407, 413, 416-419, 422, 426, 
427 and 450. 



Table IV 
Prostate-tumor Specific Clones 



SEQ ID NO. 


Sequence 
Designation 


Goraments 


401 


22545 


previously identified P 1 OOOC 


402 


22547 


previously identified P704P 
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403 


22548 


known 


404 


22550 


Known 


405 


22551 




406 


22552 


prosiaie secreiory protein 94 


407 


22553 


novel 


408 


22558 


previously luenuiiea r juya 


409 


22562 


glandular kallikrein 


410 




previously identiHed PIOOOC 


41 1 


Z^JO / 


rAr 


419 




B 1 UUoC (breast tumor antigen) 




ZiiO /u 


novel 




/ZD / 1 


PSA 


41 S 


ZZj 12. 


previously identified P706P 


41 /i 


ZZj / J 


novel 


41 7 


TO ^7/1 


novel 


41 » 
n 1 o 


ZZJ / J 


novel 


410 




novel 


490 


ZZDo J 


rAr 


491 


/Z JoZ 


prostatic secretory protein 94 


422 




novel 


423 




prostatic secretory protein 94 


424 


ZZDO J 


prostatic secretory protein 94 


425 


^Z JOO 


known 


426 




novel 


427 


^Z JOO 


novel 


428 


99S80 


DAD 

rAr 


429 


99^00 
zzjyu 


known 


430 


99SQ1 

ZZJ7 1 


DO A 

raA 


4*^1 


ZZD7Z 


known 


432 


22593 


PrpviAiiclv Ji^AntifiA/^ P777P 

ricviuubiy luciiiiiicu r / / /r 


433 


22594 


T cell receptor gamma chain 


434 


22595 


Previously identified P705P 


435 


22596 


Previously identified P707P 


436 


22847 


PAP 


437 


22848 


known 


438 


22849 


prostatic secretory protein 57 
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439 


22851 


PAP 


440 


22852 


PAP 


441 


22853 


PAP 


442 


22854 


picviuubiy lucnulicu r jUVo 


443 


22855 


prcvioujjiy lucnullca r /Ujr 


444 


22856 


picviuuaiy lucnuiiea r / /4r 


445 


22857 


P<5A 


446 


23601 




447 


23602 


PSA 


448 


23605 


PSA 


449 


23606 


PSA 


450 


23612 


novel 


451 


23614 


PSA 


452 


23618 


previously identified PIOOOC 


453 


23622 


previously identified P705P 



EXAMPLE 15 

FURTHER IDENTIFICATION OF PROSTATE TUMOR ANTIGENS 
BY MICROARRAY ANALYSIS 



This Example describes the isolation of additional prostate tumor polypeptides 
from a prostate tumor cDNA library. 

A human prostate tumor cDNA expression library as described above was 
screened using microarray analysis to identify clones that display at least a three fold over- 
expression in prostate tumor and/or normal prostate tissue, as compared to non-prostate normal 
tissues (not includmg testis). 142 clones were identified and sequenced. Certain of these clones 
are shown in SEQ ID NOs:454-467. Of these sequences SEQ ID NOs:459-461 correspond to 
novel genes. The others (SEQ ID NOs:454-458 and 461-467) correspond to known sequences. 



EXAMPLE 16 

FURTHER CHARACTERIZATION OF PROSTATE TUMOR ANTIGEN P710P 
This Example describes the full length cloning of P710P. 
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The prostate cDNA library described above was screened with the P710P 
fragment described above. One million colonies were plated on LB/AmpicUlin plates. Nylon 
membrane filters were used to lift these colonies, and the cDNAs picked up by these filters 
were then denatured and cross-linked to the filters by UV light. The P710P fragment was 
radiolabeled and used to hybridize with the filters. Positive cDNA clones were selected and 
their cDNAs recovered and sequenced by an automatic ABI Sequencer. Four sequences were 
obtained, and arc presented in SEQ ID NOs:468-471. 

From the foregoing, it will be appreciated that, although specific embodiments 
of the invention have been described herein for the purposes of illustration, various 
modifications may be made without deviating fi-om the spirit and scope of the invention. 
Accordingly, the present invention is not limited except as by the appended claims. 
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CLAIMS 

1 . An isolated polypeptide comprising at least an immunogenic portion of 
a prostate tumor protein, or a variant thereof, wherein the tumor protein comprises an amino 
acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

(a) sequences recited in any one of SEQ ID N0s:2, 3, 8-29, 4 1-45, 47-52, 
54-65, 70, 73-74, 79, 81, 87, 90, 92, 93, 97, 103, 104, 107, 109-111, 115-160, 171, 173-175, 
177, 181, 188. 191, 193, 194, 198, 203, 204, 207, 209, 220, 222-225, 227-305, 307-315, 326, 
328, 330, 332, 334, 350-365, 381, 382, 384, 386, 389, 390, 392, 393, 396, 401, 402, 407, 408, 
410, 413, 415-419, 422, 426, 427, 432, 434, 435, 442-444, 446, 450, 452, 453, 459-461, 468- 
471 or 472; 

(b) sequences that hybridize to any of the foregoing sequences under 
moderately stringent conditions; and 

(c) complements of any of the sequence of (a) or (b). 

2. An isolated polypeptide according to claim 1. wherein the polypeptide 
comprises an amino acid sequence that is encoded by a polynucleotide sequence recited in 
any one of SEQ ID N0s:2, 3, 8-29, 41-45, 47-52, 54-65, 70, 73-74, 79, 81, 87, 90, 92, 93, 97, 
103, 104, 107, 109-111, 115-160, 171, 173-175, 177, 181, 188, 191, 193, 194. 198,203, 204, 
207, 209, 220, 222-225, 227-305, 307-315, 326, 328, 330, 332, 334, 350-365, 381, 382, 384, 
386, 389, 390, 392, 393, 396, 401, 402, 407, 408, 410, 413, 415-419, 422, 426, 427, 432, 434, 
435, 442-444, 446, 450, 452, 453, 459-461, 468-471 or 472, or a complement of any of the 
foregoing polynucleotide sequences. 

3. An isolated polypeptide comprising a sequence recited in any one of 
SEQ ID NO: 108, 1 12, 1 13, 1 14, 172, 176, 178. 327, 329, 331, 339 and 383. 

4. An isolated polynucleotide encoding at least 15 amino acid residues of 
a prostate tumor protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with antigen- 
specific antisera is not substantially diminished, wherein the tumor protein comprises an 
amino acid sequence that is encoded by a polynucleotide comprising a sequence recited in 
any one of SEQ ID N0s:2, 3, 8-29, 41-45, 47-52, 54-65, 70, 73-74, 79, 81, 87, 90, 92, 93, 97, 
103, 104, 107, 109-111, 115-160, 171, 173-175, 177, 181, 188, 191, 193, 194, 198, 203, 204, 
207, 209, 220, 222-225, 227-305, 307-315, 326, 328, 330, 332, 334, 350-365, 381, 382, 384, 
386, 389, 390, 392, 393, 396, 401, 402, 407, 408, 410, 413, 415-419, 422, 426, 427, 432, 434, 
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435, 442-444. 446. 450. 452, 453, 459-461. 468-471 or 472, or a complement of any of the 
foregoing sequences. 

5. An isolated polynucleotide encoding a prostate tumor protein, or a 
variant thereof, wherein the tumor protein comprises an amino acid sequence that is encoded 
by a polynucleotide comprising a sequence recited in any one of SEQ ID N0s:2, 3, 8-29 41- 
45. 47-52. 54-65, 70. 73-74, 79, 81. 87, 90. 92. 93. 97. 103. 104. 107. 109-1 1 1, l'l5-160 'l71 
173-175, 177. 181. 188, 191, 193. 194. 198, 203, 204. 207, 209, 220, 222-225, 227-305' 307- 
315, 326, 328. 330, 332. 334, 350-365, 381, 382, 384. 386, 389, 390, 392, 393 396 40.l' 402 
407, 408, 410, 413, 415-419, 422, 426, 427, 432, 434. 435, 442-444, 446, 450,' 452,' 453,' 459- 
461, 468-471 or 472, or a complement of any of the foregoing sequences. 

6. An isolated polynucleotide comprising a sequence recited in any one of 
SEQ ID N0s:2, 3, 8-29, 41-45, 47-52, 54-65, 70, 73-74. 79, 81, 87. 90, 92, 93 97 103 104 
107, 109-111, 115-160, 171, 173-175, 177, 181, 188. 191. 193, 194, 198,203,204 207*209' 
220, 222-225, 227-305, 307-315, 326, 328, 330, 332, 334, 350-365, 381, 382, 384 386* 389* 
390. 392. 393, 396, 401, 402, 407, 408, 410, 413, 415-419. 422, 426. 427, 432, 434 435' 
442-444, 446, 450, 452, 453, 459-461, 468-471 or 472. 

7. An isolated polynucleotide comprising a sequence that hybridizes, 
under moderately stringent conditions, to a sequence recited in any one of SEQ ID NOs-2 3' 
8-29.41-45, 47-52, 54-65, 70. 73-74. 79, 81. 87, 90, 92, 93, 97, 103, 104, 107, 109-11 1 Vl5- 
160, 171, 173-175, 177, 181, 188, 191, 193, 194, 198,203,204.207.209,220 222-225' 227- 
305, 307-315, 326, 328, 330, 332, 334, 350-365, 381, 382, 384, 386. 389. 390 392 393' 396 
401. 402, 407, 408, 410, 413, 415-419, 422, 426, 427, 432, 434, 435, 442-444 446* 45o' 452' 
453,459-461,468-471 or 472. ' ' ' 

r 

8. An isolated polynucleotide complementary to a polynucleotide 
according to any one of claims 4-7. 

9. An expression vector comprising a polynucleotide according to any 
one of claims 4-7. 



10. A host cell transformed or transfected with an expression vector 
according to claim 9. 

11. An expression vector comprising a polynucIeoUde according claim 8. 
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12. A host cell transformed or transfected with an expression vector 
according to claim 1 1 . 

13. A pharmaceutical composition comprising a polypeptide according to 
claim 1 , in combination with a physiologically acceptable carrier. 

14. A vaccine comprising a polypeptide according to claim 1, in 
combination with a non-specific immune response enhancer. 

15. A vaccine according to claim 14, wherein the non-specific immune 
response enhancer is an adjuvant. 

16. A vaccine according to claim 14, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

17. A pharmaceutical composition comprising a polynucleotide according 
to claim 4, in combination with a physiologically acceptable carrier. 

18. A vaccine comprising a polynucleotide according to claim 4, in 
combination with a non-specific immune response enhancer. 

19. A vaccine according to claim 18, wherein the non-specific immune 
response enhancer is an adjuvant. 

20. A vaccine according to claim 18, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

21. An isolated antibody, or antigen-binding fi-agment thereof, that 
specifically binds to a prostate tumor protein that comprises an amino acid sequence that is 
encoded by a polynucleotide sequence recited in any one of SEQ ID N0s:2, 3, 8-29, 41-45, 
47-52, 54-65, 70, 73-74, 79, 81, 87, 90, 92, 93, 97, 103, 104, 107, 109-111, 115-160, 171, 
173-175, 177, 181, 188, 191, 193, 194, 198,203, 204, 207, 209,220,222-225,227-305,307- 
315, 326, 328, 330, 332, 334, 350-365, 381, 382, 384, 386, 389. 390, 392, 393, 396, 401, 402, 
407, 408, 410, 413. 415-419, 422, 426, 427, 432, 434, 435, 442-444, 446, 450, 452, 453, 459- 
461 , 468-471 or 472 or a complement of any of die foregoing polynucleotide sequences. 
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22. A pharmaceutical composition comprising an antibody or fragment 
thereof according to claim 18, in combination with a physiologically acceptable carrier. 

23. A pharmaceutical composition comprising an antigen-presenting cell 
that expresses a polypeptide according to claim 1, in combination with a pharmaceutically 
acceptable carrier or excipient. 



24. A pharmaceutical composition according to claim 23, wherein the 
antigen presenting cell is a dendritic cell or a macrophage. 

25. A vaccine comprising an antigen-presenting cell that expresses a 
polypeptide according to claim 1, in combination with a non-specific immune response 
enhancer. 



26. A vaccine according to claim 25, wherein the non-specific immune 
response enhancer is an adjuvant. 

27. A vaccine according to claim 25, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

28. A vaccine according to claim 25, wherein the antigen-presenting cell is 
a dendritic cell. 



29. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a polypeptide according to claim 
1, and thereby inhibiting the development of a cancer in the patient. 

30. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a polynucleotide according to 
claim 4, and thereby inhibiting the development of a cancer in the patient 

31. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of an antibody or antigen-binding 
fragment thereof according to claim 21, and thereby inhibiting the development of a cancer in 
the patient. 
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32. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of an antigen-presenting cell that 
expresses a polypeptide according to claim 1, and thereby inhibiting the development of a 
cancer in the patient. 

33. A method according to claim 32, wherein the antigen-presenting cell is 
a dendritic cell. 

34. A method according to any one of claims 29-32, wherein the cancer is 
prostate cancer. 

35. A fusion protein comprising at least one polypeptide according to 

claim 1. 

36. A fusion protein according to claim 35, wherein the fusion protein 
comprises an expression enhancer that increases expression of the fusion protein in a host cell 
transfectcd with a polynucleotide encoding the fusion protein. 

37. A fusion protein according to claim 35, wherein the fusion protein 
comprises a T helper epitope that is not present within the polypeptide of claim 1. 

38. A fusion protein according to claim 35, wherein the fusion protein 
comprises an affmity tag. 

39. An isolated polynucleotide encoding a fusion protein according to 

claim 35. 

40. A pharmaceutical composition comprising a fusion protein according 
to claim 32, in combination with a physiologically acceptable carrier. 

41. A vaccine comprising a fusion protein according to claim 35, in 
combination with a non-specific immime response enhancer. 

42. A vaccine according to claim 41, wherein the non-specific immune 
response enhancer is an adjuvant. 



! 



'I 



wo 00/04149 



PCT/US99/15838 



82 



43. A vaccine according to claim 41, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

44. A pharmaceutical composition comprising a polynucleotide according 
to claim 40, in combination with a physiologically acceptable carrier. 

45. A vaccine comprising a polynucleotide according to claim 40, in 
combination with a non-specific immune response enhancer. 

46. A vaccine according to claim 45, wherein the non-specific immune 
response enhancer is an adjuvant. 

47. A vaccine according to claim 45, wherein the non-specific immune 
response enhancer induces a predominantly Type I response. 

48. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a pharmaceutical composition 
according to claim 40 or claim 44. 

49. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a vaccine according to claim 41 
or claim 45. 

50. A method for removing tumor cells from a biological sample, 
comprising contacting a biological sample with T cells that specifically react with a prostate 
tumor protein, wherein the tumor protein comprises an amino acid sequence that is encoded 
by a polynucleotide sequence selected fi-om the group consisting of: 

(i) polynucleotides recited in any one of SEQ ID NOs: 1-111,115- 
171, 173-175, 177, 179-305, 307-315, 326, 328, 330, 332-335, 340-375, 381, 382 or 384-472; 
and 

(ii) complements of the foregoing polynucleotides; 

wherein the step of contacting is performed under conditions and for a time 
sufficient to permit the removal of cells expressing the prostate tumor protein from the 
sample. 

51. A method according to claim 50, wherein the biological sample is 
blood or a fraction thereof 
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52. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient a biological sample treated according to the method of 
claim 50. 



53. A method for stimulating and/or expanding T cells specific for a 
prostate tumor protein, comprising contacting T cells with one or more of: 

(i) a polypeptide according to claim 1 ; 

(ii) a polypeptide encoded by a polynucleotide comprising a sequence 
provided in any one of SEQ m NOs:l-lll, 115-171, 173-175, 177, 179-305, 307-315, 326, 
328, 330, 332-335, 340-375, 38 1 , 382 or 384-472; 

(iii) a polynucleotide encoding a polypeptide of (i) or (ii); and/or 

(iv) an antigen presenting cell that expresses a polypeptide of (i) or (ii); 
under conditions and for a time sufficient to permit the stimulation and/or 

expansion of T cells. 



54. An isolated T cell population, comprising T cells prepared according to 
the method of claim 53. 

55. A method for inhibiting the development of a cancer in a patient, 
comprising administering to a patient an effective amount of a T cell population according to 
claim 54. 



56. A method for inhibiting the development of a cancer in a patient, 
comprising the steps of: 

(a) incubating CD4"^ and/or CD8+ T cells isolated from a patient wdth at 
least one component selected from the group consisting of: 

(i) a polypeptide according to claim 1 ; 

(ii) a polypeptide encoded by a polynucleotide comprising a 
sequence of any one ofSEQ IDNOs:l-lll, 115-171, 173-175, 177, 179-305, 307-315, 326, 
328, 330, 332-335, 340-375, 381, 382 or 384-472; 

(iii) a polynucleotide encoding a polypeptide of (i) or (ii); or 

(iv) an antigen-presenting cell that expresses a polypeptide of (i) or 

(ii); 

such that T cells proliferate; and 

(b) administering to the patient an effective amount of the proliferated 
T cells, and thereby inhibiting the development of a cancer in the patient. 
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57. A method for inhibiting the development of a cancer in a patient, 
comprising the steps of: 

(a) incubating CD4+ and/or CD8+ T cells isolated from a patient with at 
least one component selected from the group consisting of: 

(i) a polypeptide accordmg to claim 1 ; 

(ii) a polypeptide encoded by a polynucleotide comprising a 
sequence of any one of SEQ ID NOs: 1-111, 115-171, 173-175, 177, 179-305, 307-315, 326, 
328, 330, 332-335, 340-375, 381, 382 or 384-472; 

(iii) a polynucleotide encoding a polypeptide of (i) or (ii); or 

(iv) an antigen-presenting cell that expresses a polypeptide of (i) or 

(ii); 

such that T cells proliferate; 

(b) cloning at least one proliferated cell; and 

(c) administering to the patient an effective amount of the cloned T cells, 
and thereby inhibiting the development of a cancer in the patient. 

58. A method for determining the presence or absence of a cancer in a 
patient, comprising the steps of: 

(a) contacting a biological sample obtained from a patient with a binding 
agent that binds to a prostate tumor protein, wherein the tumor protein comprises an amino 
acid sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: 

. (i) polynucleotides recited in any one of SEQ ID NOs: 1-111,115- 

171, 173-175, 177, 179-305, 307-315, 326, 328, 330. 332-335, 340-375, 381, 382 or 384-472; 
and. 

(ii) complements of the foregoing polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to the 
binding agent; and 

(c) comparing the ameimr^f polypeptide to a predetermined cut-off value, 
and therefrom determining the presence or absence of a cancer in the patient. 

59. A method according to claim 58, wherein the binding agent is an 

antibody. 

60. A method according to claim 59, wherein the antibody is a monoclonal 

antibody. 
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61. A method according to claim 58, wherein the cancer is prostate cancer. 

62. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient at a first point in 
time with a binding agent that binds to a prostate tumor protein, wherein the tumor protein 
comprises an amino acid sequence that is encoded by a polynucleotide sequence recited in 
any one of SEQ ID NOs.l-llI, 115-171, 173-175, 177, 179-305, 307-315, 326, 328, 330, 
332-335, 340-375, 381, 382 or 384-472, or a complement of any of the foregoing 
polynucleotides; 

(b) detecting in the sample an amount of polypeptide that binds to the 

binding agent; 

(c) repeating steps (a) and (b) using a biological sample obtained from the 
patient at a subsequent point in time; and 

(d) comparing the amount of polypeptide detected in step (c) to the amount 
detected in step (b) and therefrom monitoring the progression of the cancer in the patient. 

A method according to claim 62, wherein the binding agent is an 

A method according to claim 63, wherein the antibody is a monoclonal 

A method according to claim 62, wherein the cancer is a prostate 

A method for determining the presence or absence of a cancer in a 
patient, comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes a prostate tumor protein, 
wherein the tumor protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID NOs:l-lll, 115-171, 173-175, 177 
179-305. 307-315. 326, 328, 330, 332-335, 340-375, 381, 382 or 384-472, or a complement 
of any of the foregoing polynucleotides; 

(b) detecting in the sample an amount of a polynucleotide that hybridizes 
to the oligonucleotide; and 



63. 

antibody. 

64. 

antibody. 

65. 

cancer. 

66. 
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(c) comparing the amount of polynucleotide that hybridizes to the 
oligonucleotide to a predetermined cut-off value, and therefrom determining the presence or 
absence o f a cancer in the patient. 

67. A method according to claim 66, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 

68. A method according to claim 66, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined usmg a hybridization assay. 

69. A method for monitoring the progression of a cancer in a patient, 
comprising the steps of: 

(a) contacting a biological sample obtained from a patient with an 
oligonucleotide that hybridizes to a polynucleotide that encodes a prostate tumor protein, 
wherein the tumor protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID N0s:l-1 11, 1 15-171, 173-175 177 
179-305, 307-315, 326, 328, 330, 332-335, 340-375, 381, 382 or 384-472, o^ a complemeni 
of any of the foregoing polynucleotides; 

(b) detecting in the sample an amount of a polynucleotide that hybridizes 
to the oligonucleotide; 

(c) repeating steps (a) and (b) using a biological sample obtained from the 
patient at a subsequent point in time; and 

(d) comparing the amount of polynucleotide detected in step (c) to the 
amount detected in step (b) and therefrom monitoring the progression of the cancer in the 
patient. 

70. A method according to claim 69, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is determined using a polymerase chain reaction. 

71 . A method according to claim 69, wherein the amount of polynucleotide 
that hybridizes to the oligonucleotide is detemiined using a hybridization assay. 

72. A diagnostic kit, comprising: 

(a) one or more antibodies according to claim 2 1 ; and 

(b) a detection reagent comprising a reporter group. 
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73. A kit according to claim 72, wherein the antibodies are immobilized on 
a solid support. 

74. A kit according to claim 73, wherein the solid support comprises 
nitrocellulose, latex or a plastic material. 

75. A kit according to claim 72, wherein the detection reagent comprises 
an anti-immunoglobulin, protein G, protein A or lectin. 

76. A kit according to claim 72, wherein the reporter group is selected 
from the group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, 
biotin and dye particles. 

77. An oligonucleotide comprising 10 to 40 nucleotides that hybridize 
under moderately stringent conditions to a polynucleotide that encodes a prostate tumor 
protein, wherein the tumor protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID N0s:2, 3, 8-29. 41-45, 47-52, 54-65, 
70, 73-74. 79, 81, 87, 90, 92, 93, 97, 103, 104, 107, 109-111, 115-160. 171, 173-175, 177, 
181, 188, 191, 193, 194, 198, 203, 204, 207, 209, 220, 222-225, 227-305, 307-315, 326, 328, 
330, 332, 334, 350-365, 381, 382, 384, 386, 389, 390, 392, 393, 396, 401, 402, 407, 408, 410, 
413, 415-419, 422, 426, 427, 432, 434, 435, 442-444, 446, 450, 452, 453, 459-461, 468-471 
or 472, or a complement of any of the foregoing polynucleotides. 

78. A oligonucleotide according to claim 77, wherein the oligonucleotide 
comprises 10-40 nucleotides recited in any one of SEQ ID N0s:2, 3, 8-29, 41-45, 47-52, 54- 
65, 70, 73-74, 79, 81, 87, 90, 92, 93, 97, 103, 104, 107, 109-1 11, 1 15-160, 171, 173-175, 177, 
181, 188, 191, 193, 194, 198, 203, 204, 207, 209, 220, 222-225, 227-305, 307-315, 326, 328, 
330, 332, 334, 350-365, 381, 382, 384, 386, 389, 390, 392. 393, 396, 401, 402, 407, 408, 410, 
413, 415-419, 422, 426, 427, 432, 434, 435, 442-444, 446, 450, 452, 453, 459-461, 468-471 
or 472. 

79. A diagnostic kit, comprising: 

(a) an oligonucleotide according to claim 77; and 

(b) a diagnostic reagent for use in a polymerase chain reaction or 
hybridization assay. 
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SEQUENCE LISTING 

<110> Corixa Corporation 

<120> COMPOUNDS FOR IMMUNOTHERAPY AND DIAGNOSIS 
OF PROSTATE CANCER AND METHODS FOR THEIR USE 

<130> 210121. 42701PC 

<140> PCT 

<141> 1999-07-08 

<160> 472 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<2H> 814 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (814) 
<223> n = A,T,C or G 

<400> 1 

tttttttcct tttttcacag tataacagcc ctttatttct gtgagttcta ctaggaaatc 60 

atcaaatctg agggctgtct ggaggacttc aatacacctc cccccatagt gaatcagctt 120 

ccagggggtc cagtccctct ccttacttca tccccatccc atgccaaagg aagaccctcc IBO 

ctccttggct cacagccctc tctaggcttc ccagtgcctc caggacagag tgggttatgt 240 

tttcagctcc atccctgctg tgagtgtctg gtgcgttgtg cctccagctt ctgctcagtg 300 

cttcatggac agtgcccagc acatgtcact ctccaccctc tcagtgtgga tccactagtt 360 

ctagagcggc cgccaccgcg gtggagctcc agcttttgtt ccctttagcg agggttaatt 420 

gcgcgcttgg cgCaatcatg gtcataactg tttcccgtgt gaaattgtta cccgctcaca 480 

attccacaca acatacgagc cggaagcata aagtgtaaag cctggggtgc ctaatgagtg 540 

anctaactca cactaattgc gttgcgctca ctgnccgctt tccagtcngg aaaaccgtcg 600 

tgccagctgc attaatgaat cggccaacgc ncggggaaaa gcggtttgcg ttttgggggc 660 

tcttccgctt ctcgctcact nantcctgcg ctcggtcntt cggctgcggg gaacggtacc 72 0 

actcctcaaa ggnggtatta cggttatccn naaatcnggg gatacccngg aaaaaanttt 780 

aacaaaaggg cancaaaggg cngaaacgta aaaa 814 

<210> 2 

<211> 816 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (816) 
<223> n = A,T,C or G 

<400> 2 

acagaaatgt cggatggcgg agcacctctc tatacgactt acaggacagc agatggggaa 60 
ttcatggctg ttggagcaat agaaccccag ttctacgagc tgctgatcaa aggactrgga 120 
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ctaaagtctg atgaacctcc caatcagatg agcatggatg attggccaga aatgaagaag 180 

aagcctgcag atgtatttgc aaagaagacg aaggcagagt ggtgtcaaat ctttgacggc 240 

acagatgcct gtgcgactcc ggttctgact tttgaggagg ttgttcatca tgatcacaac 300 

aaggaacggg gctcgcctac caccagtgag gagcaggacg tgagcccccg ccctgcacct 360 

ctgctgttaa acaccccagc catcccttct ttcaaaaggg atccactagc tctagaagcg 420 

gccgccaccg cggtggagct ccagcttttg ttccctttag tgagggttaa ttgcgcgctt 480 

ggcgtaatca tggtcatagc tgtttcctgt gtgaaattgt taCccgctca caattccccc 540 

aacatacgag ccggaacata aagtgtcaag cctggggtgc ctaatgantg agctaactcn 600 

cattaattgc gttgcgctca ctgcccgctt tccagtcggg aaaactgtcg tgccaccgcn 660 

ttancgaatc ngccaccccc cgggaaaagg cggttgcntt ttgggcctct tccgctttcc 720 

tcgcccattg atcccngcnc ccggtcttcg gctgcggnga acggttcact cctcaaaggc 780 

ggtntnccgg ttatccccaa acnggggata cccnga 816 



<210> 3 

<2ll> 773 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
c222> (1) . . . (773) 
<223> n = A,T,C or G 



<400> 3 

cttttgaaag aagggatggc tggggtgttt aacagcagag gtgcagggcg ggggctcacg 60 

tcctgctcct cactggtgat aaacgagccc cgttccttgt tgtgatcatg atgaacaacc 120 

tcctcaaaag tcagaaccgg agtcacacag gcatctgtgc cgtcaaagat ttgacaccac ISO 

tctgccttcg tcttctttgc aaatacatct gcaaacttct tcttcatttc tggccaatca 240 

tccatgctca tctgattggg aagttcatca gactttagtc canntccctt gatcagcagc 300 

tcgtagaact ggggttctat tgctccaaca gccatgaatt ccccatctgc tgtcctgtaa 360 

gtcgtataga aaggtgctcc accatccaac atgttctgtc ctcgaggggg ggcccggtac 420 

ccaattcgcc ctatantgag tcgtattacg cgcgctcact ggccgtcgtt ttacaacgtc 480 

gtgaccggga aaaccctggg cgttaccaac ttaatcgcct tgcagcacat ccccctttcg 540 

ccagctgggc gcaacancga aaaggcccgc accgatcgcc cttccaacag ttgcgcacct 6 00 

gaatgggnaa acgggacccc cctgttaccg cgcattnaac ccccgcnggg cttngttgtt 650 

acccccacnt nnaccgctta cactttgcca gcgccttanc gcccgctccc tttcnccttt 720 

cctccctccc tttcncnccn ctttcccccg gggtttcccc cntcaaaccc cna 773 



<210> 4 

<211> 828 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (828) 
<223> n = A, T, C or G 



<400> 4 

cctcccgagt cccactgacc tgtgctttcc ggtgtggagt ccagggctgc taggaaaagg 60 

aatgggcaga cacaggtgta tgccaatgtt tctgaaatgg gtataatttc gtcctctcct 120 

tcggaacact ggctgtctcc gaagacttct cgctcagttt cagcgaggac acacacaaag 180 

acgtgggtga ccatgttgtt tgtggggtgc agagatggga ggggtggggc ccaccctgga 240 

agagtggaca gcgacacaag gtggacactc tctacagatc actgaggaca agctggagcc 300 

acaatgcatg aggcacacac acagcaagga tgacnctgta aacatagccc acgctgtccc 360 



wo 00/04149 



3 



PCT/US99/15838 



gngggcactg ggaagcctan atnaggccgt gagcanaaag aaggggagga tccactagtt 420 

ctanagcggc cgccaccgcg gtgganctcc ancttttgtt ccctttagtg agggttaatt 480 

gcgcgcttgg cntaatcatg gtcatanctn tttcctgtgt gaaattgtta tccgctcaca 54 0 

attccacaca acacacganc cggaaacata aancgcaaac ctggggtgcc taatgantga 600 

ctaactcaca ttaattgcgc tgcgctcact gcccgctttc caatcnggaa acctgtcttg 660 

ccncctgcat tnatgaatcn gccaaccccc ggggaaaagc gtttgcgttt tgggcgctct 720 

tccgcttcct cnctcantta ntccctncnc tcggtcattc cggctgcngc aaaccggttc 780 

accncctcca aagggggtat tccggtttcc ccnaatccgg gganancc 828 

<210> 5 

<211> 834 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (834) 
<223> n = A,T,C or G 

<400> 5 

ttctttcttt ttttcaccga cagatggaat ttattaagct cttcacatgt gatagcacat 60 

agttttaatt gcatccaaag tactaacaaa aactctagca accaagaatg gcagcatgtt 120 

atcttataac aatcaacacc tgtggctttt aaaacttggt tttcataaga taatttatac 180 

tgaagtaaat ctagccatgc tcttaaaaaa tgctttaggt cactccaagc ttggcagtta 240 

acatttggca taaacaataa taaaacaatc acaatttaat aaacaacaaa tacaacattg 300 

taggccataa tcatatacag tataaggaaa aggtggtagt gttgagtaag cagttattag 360 

aatagaatac cttggcccct atgcaaatac gtctagacac tttgattcac tcagccccga 420 

cattcagttt tcaaagtagg agacaggttc tacagtatca ttttacagtt tccaacacat 480 

tgaaaacaag tagaaaacga tgagttgatt tttattaatg cattacatcc ccaagagtta 540 

tcaccaaccc ctcagttata aaaaattttc aagttatatt agtcatataa cttggtgtgc 600 

ttattctaaa ttagtgctaa atggattaag tgaagacaac aatggtcccc caatgtgatt 660 

gatatcggtc atttttacca gcttctaaat ccnaactttc aggcttttga actggaacac 720 

tgnatnacag tgctccanag ttncaaccca ccggaacatr acagtgtgct tgattcaaaa 780 

tgttattttg ttaaaaatta aactctaacc tggtggaaaa ataatttgaa atna 834 

<210> 6 

<211> 818 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (818) 
<223> n = A,T,C or G 

<400> 6 

tttttttttt tttttttttt aagaccctca tcaatagatg gagacataca gaaatagtca 60 

aaccacatct acaaaatgcc agtatcaggc ggcggcttcg aagccaaagt gatgtttgga 120 

tgtaaagtga aatatcagtt ggcggatgaa gcagatagtg aggaaagttg agccaataat 180 

gacgtgaagt ccgtggaagc ctgtggctac aaaaaatgtt gagccgtaga tgccgtcgga 24 0 

aatggtgaag ggagactcga agcactctga ggcttgtagg agggcaaaat agagacccag 300 

taaaattgca ataagcagcg cttgaattat ttggtttcgg ttgttttcta ttagactatg 360 

gtgagctcag gtgattgata ctcctgatgc gagtaatacg gatgtgttta ggagtgggac 420 

ccccagggga tttagcgggg tgatgcctgt tgggggccag tgccctccta gtcggggggt 480 

aggggctagg ctggagtggt aaaaggctca gaaaaatcct gcgaagaaaa aaacctctga 540 
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ggtaataaac aggactatcc cgtatcgaag gcctttttgg acaggtggtg tgtggtggcc 600 

ttggtatgtg ctttctcgtg ttacatcgcg ccatcattgg tatatggtta gtgtgtcggg 660 

ttantanggc ctantatgaa gaacttttgg antggaatta aatcaatngc ttggccggaa 720 

gccattanga r.ggccnaaaa ggccctgtta ngggtctggg ctnggtttta cccnacccat 780 

ggaatncncc ccccggacna ntgnatccct attcttaa 818 



<21Q> 7 

<211> 817 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (817) 

<223> n = A,T,C or G 



<400> 7 

tttttttttt tttttttttt tggctctaga gggggtagag ggggcgctat agggtaaata 60 

cgggccctat ttcaaagatc tttaggggaa ttaattctag gacgatgggt atgaaactgt 120 

ggtttgctcc acagatttca gagcattgac cgtagtatac ccccggtcgt gcagcggtga 180 

aagtggtttg gtttagacgt ccgggaattg catctgtttt taagcctaat gtggggacag 240 

cccacgagtg caagacgtct tgtgatgtaa ttactacacn aatgggggct tcaatcggga 300 

gtactactcg attgtcaacg tcaaggagtc gcaggtcgcc tggttctagg aataatgggg 360 

gaagtatgta ggaattgaag attaatccgc cgtagtcggt gttctcctag gctcaatacc 420 

actggtggcc aattgatttg atggtaaggg gagggaccgt tgaactcgtc tgttatgtaa 480 

aggatncctt ngggatggga aggcnatnaa ggactangga tnaatggcgg; gcangacatc 540 

tcaaacngtc tctanttcct gaaacgtctg aaatgttaat aanaactaan tttngttatt 600 

gaatnttnng gaaaagggcc tacaggacta gaaaccaaat angaaaanta acnntaangg 660 

cntcatcntn aaaggtnata accnctccta tnatcccacc caatngnatt ccccacncnn 720 

acnattggat nccccanttc canaaanggc cnccccccgg tgnannccnc cctttgttcc 78 0 

cttnancgan ggttattcnc ccctngcnct atcancc 817 



<210> 8 

<211> 799 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1)...(799) 

<223> n = A,T,C or G 



<400> 8 

catttccggg cttactttct aaggaaagcc gagcggaagc tgctaacgtg ggaatcggtg 60 

cataaggaga actctctgct ggcacgcgct agggacaagc gggagagcga ctccgagcgt 120 

ccgaagcgca cgtcccagaa ggtggacttg gcactgaaac agctgggaca catccgcgag 180 

tacgaacagc gcctgaaagt gctggagcgg gaggtccagc agtgtagccg cgtcctgggg 24 0 

tgggtggccg angcctganc cgctctgcct tgctgccccc angtgggccg ccaccccctg 300 

acctgcctgg gtccaaacac cgagccctgc tggcggactt caagganaac ccccacangg 360 

ggattttgct cctanantaa ggcccatctg ggcctcggcc cccccacctg gttggccttg 420 

tctttgangt gagccccacg tccatctggg ccactgtcng gaccaccttt ngggagtgtt 480 

ctccttacaa ccacannatg cccggctcct cccggaaacc antcccancc tgngaaggat 540 

caagncctgn atccactnnc nctanaaccg gccnccnccg cngtggaacc cnccttntgt 600 

tccttttcnt tnagggttaa cnncgccttg gccttnccan ngtcccncnc. nttttccnnt 660 

gttnaaattg ttangcnccc nccnnccccn cnncnncnan cccgacccnn annttnnann 720 
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ncctgggggt nccnncngat tgacccnncc nccctncant tgcnttnggg nncnntgccc 780 
ctttccctct nggganncg 799 

<210> 9 

<211> 801 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (801) 
<223> n = A,T,C or G 



<400> 9 

acgccttgat cctcccaggc cgggactggt tccgggagga gccgggcatg ctgtggtttg 6 0 

taangatgac actcccaaag gcggtcctga cagcggccca gatggacatg gggctcacct 12 0 

caaggacaag gccaccaggt gcgggggccg aagcccacat gatccctacc ctatgagcaa 180 

aatcccctgt gggggcttct ccttgaagtc cgccancagg gctcagtctt tggacccang 24 0 

caggtcatgg ggtcgtngnc caactggggg ccncaacgca aaanggcnca gggcctcngn 300 

cacccatccc angacgcggc tacactnctg gacctcccnc tccaccactt tcatgcgctg 360 

ttcntacccg cgnatntgtc ccanctgttt cngtgccnac tccancttct nggacgtgcg 420 

ctacatacgc ccggantcnc nctcccgctc tgtccccatc cacgtnccan caacaaattt 480 

cnccntantg caccnattcc cacntttnnc agnttcccnc nncgngcttc cttntaaaag 54 0 

ggttganccc cggaaaatnc cccaaagggg gggggccngg tacccaactn ccccctnata 600 

gctgaantcc ccatnaccnn gnctcnatgg anccntccnt tttaannacn ttctnaactt 660 

gggaanancc ctcgnccntn cccccnttaa tcccnccttg cnangnncnt cccccnntcc 720 

ncccnnntng gcntntnann cnaaaaaggc ccnnnancaa tctcctnncn cctcanttcg 780 

ccanccctcg aaatcggccn c 801 



<210> 10 

<211> 789 

<212> DNA 

<213> Homo aapien 

<220> 

<221> misc_feature 
<222> (1) . . . (789) 
<223> n = A,T,C or G 



<400> 10 

cagtccatnt ggccagtgtg gcagctttcc ccgtggctgc cggtgccaca cgcctgtccc 60 

acagtgtggc cgtggtgaca gcttcagccg ccctcaccgg gctcaccttc tcagccctgc 120 

agatcctgcc ctacacactg gcctccccct accaccggga gaagcaggtg ttcctgccca 180 

aacaccgagg ggacactgga ggtgctagca gtgaggacag cctgatgacc agcttcctgc 240 

caggccctaa gcctggagct cccttcccta atggacacgt gggtgctgga ggcagtggcc 300 

tgctcccacc tccacccgcg ctctgcgggg cctctgcctg tgatgtctcc gtacgtgtgg 360 

tggtgggtga gcccaccgan gccagggtgg ttccgggccg gggcatctgc ctggacctcg 420 

ccatcctgga tagtgcttcc tgctgtccca ngtggcccca tccctgttta tgggctccat 480 

tgcccagctc agccagtctg tcactgccta tatggtgtct gccgcaggcc tgggtctggC 540 

cccatttact ttgctacaca ggtantattt gacaagaacg anttggccaa atactcagcg 600 

ttaaaaaatt ccagcaacat tgggggtgga aggcctgcct cactgggccc aactccccgc 660 

tcctgttaac cccatggggc tgccggcttg gccgccaatt tccgttgctg ccaaantnat 720 

gtggctctct gccgccacct gttgctggct gaagtgcnta cngcncanct nggggggtng 780 

ggngttccc 789 



1 
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<210> 11 

<211> 772 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eacure 
<222> (1) . . . (772) 
<223> n = A,T,C or G 



<400> 11 

cccaccctac ccaaatatta gacaccaaca cagaaaagct agcaatggat tcccttctac 60 

tttgttaaat aaacaagtta aatacttaaa tgcctgtgtc tctgtgatgg caacagaagg 120 

accaacaggc cacatcctga taaaaggtaa gaggggggtg gatcagcaaa aagacagtgc 180 

tgtgggctga ggggacctgg ttctcgtgtg ttgcccctca ggactcctcc cccacaaata 240 

actttcatat gtccaaatcc catggaggag tgtttcatcc tagaaactcc catgcaagag 300 

ctacattaaa cgaagctgca ggttaagggg cctanagatg ggaaaccagg tgactgagtt 350 

tattcagctc ccaaaaaccc ttctctaggt gtgtctcaac taggaggcca gctgttaacc 420 

ctgagcctgg gtaatccacc tgcagagtcc ccgcattcca gtgcatggaa cccttctggc 480 

ctccccgtat aagtccagac tgaaaccccc tcggaaggnc cccagtcagg cagccctana 540 

aactggggaa aaaagaaaag gacgccccan cccccagctg tgcanctacg cacctcaaca 600 

gcacagggrg gcagcaaaaa aaccacttta ctttggcaca aacaaaaact ngggggggca 660 

accccggcac cccnangggg gttaacagga ancngggnaa cntggaaccc aattnaggca 720 

ggcccnccac cccnaatntt gctgggaaat ttttcccccc ctaaattntt tc 772 



<210> 12 

<211> 751 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1)...(751) 

<223> n = A,T,C or G 



<400> 12 

gccccaatcc cagctgccac accacccacg gtgactgcat tagttcggac gtcatacaaa 60 

agctgattga agcaaccctc tactctttgg tcgtgagcct tttgcttggt gcaggtctca 120 

ttggctgcgt cggcgacgtt gtcattgcaa cagaatgggg gaaaggcact gttctctttg 180 

aagcanggcg agnccccaaa atccgtatag ttggtgaagc cacagcactt gagccctttc 240 

atggtggtgt tccacacttg agtgaagtct tcctgggaac cataatcttt cttgatggca 300 

ggcaccacca gcaacgtcag ggaagtgctc agccattgtg gtgtacacca aggcgaccac 360 

agcagctgcn acctcagcaa tgaagatgan gaggangatg aagaagaacg tcncgagggc 420 

acactcgctc tcagtcttan caccatanca gcccntgaaa accaananca aagaccacna 480 

cnccggctgc gacgaagaaa tnaccccncg ttgacaaact tgcatggcac tggganccac 540 

agtggcccna aaaatcttca aaaaggatgc cccatcnatt gaccccccaa atgcccactg 600 

ccaacagggg ctgccccacn cncnnaacga tganccnatt gnacaagatc tncntggtct 660 

tnatnaacnt gaaccctgcn tngtggctcc tgttcaggnc cnnggcctga cttctnaann 720 

aangaactcn gaagncccca cngganannc g 751 

<210> 13 

<211> 729 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> iiiisc_f eature 
<222> (1)...(729) 
<223> n - A,T,C or G 



<400> 13 

gagccaggcg tccctctgcc tgcccactca gtggcaacac ccgggagctg ttttgtcctt 60 

tgtggancct cagcagtncc ctctttcaga actcantgcc aaganccctg aacaggagcc 120 

accatgcagt gcttcagctt cattaagacc atgatgatcc tcttcaattt gctcatcttc 180 

ctgtgtggcg cagccctgtt ggcagtgggc acctgggtgt caatcgatgg ggcatccttt 240 

ctgaagatct tcgggccact gtcgtccagt gccatgcagt tcgtcaacgt gggctacttc 300 

ctcatcgcag ccggcgttgt ggtcttagct ctaggtttcc tgggctgcta tggtgctaag 360 

actgagagca agtgtgccct cgtgacgtcc ttcttcatcc tcctcctcat cttcattgct 420 

gaggttgcaa tgccgtggtc gccttggtgt acaccacaat ggctgagcac ttcctgacgt 480 

tgctggtaat gcctgccatc aanaaaagat catgggttcc caggaanact tcactcaagt 540 

gttggaacac caccatgaaa gggctcaagt gctgtggcct cnnccaacta tacggacttt 600 

gaaganccac ctacctcaaa gaaaanagtg cctttccccc atttctgttg caattgacaa 660 

acgtccccaa cacagccaat tgaaaacctg cacccaaccc aaangggtcc ccaaccanaa 720 

attnaaggg •729 

<210> 14 

<211> 816 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (816) 
<223> n = A,T,C or G 



<400> 14 

tgctcttcct caaagttgtt cttgttgcca taacaaccac cataggtaaa gcgggcgcag 60 

tgttcgccga aggggttgta gtaccagcgc gggatgctct ccttgcagag tcctgtgtct 120 

ggcaggtcca cgcagtgccc tctgtcactg gggaaacgga tgcgctggag ctcgtcaaag 18 0 

ccactcgtgt attteccaca ggcagcctcg tccgacgcgt cggggcagct gggggcgtct 24 0 

tcacactcca ggaaactgtc natgcagcag ccattgctgc agcggaactg ggtgggctga 300 

cangtgccag agcacactgg atggcgcctt tccatgnnan gggccctgng ggaaagtccc 360 

tganccccan anctgcctcC caaangcccc accttgcaca ccccgacagg ctagaatgga 420 

atctcctccc cgaaaggtag ttnttcttgt tgcccaancc anccccntaa acaaactctt 480 

gcanatctgc tccgnggggg tcntantacc ancgtgggaa aagaacccca ggcngcgaac 540 

caancttgtt tggacncgaa gcnataatct nctnttctgc ttggtggaca gcaccantna 600 

ctgtnnanct ttagnccntg gtcctcntgg gctgnncttg aacctaatcn ccnntcaact G60 

gggacaaggt aantngccnt cctttnaatt cccnancntn ccccctggtt tggggttttn 720 

cncnctccta ccccagaaan nccgtgttcc cccccaacta ggggccnaaa ccnnttnttc 780 

cacaaccctn ccccacccac gggttcngnt ggttng 816 

<210> 15 

<211> 783 

c212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (783) 
<223> n = A,T,C or G 
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<400> 15 



ccaaggcctg ggcaggcata 
atgtggaaaa cacagattgg 
aagacccaaa ccaggtggaa 
cagtgactag ctcagaccac 
ccaagcagac agaagactac 
tcccacgctg gtactatgac 
gcttgggcaa caagaacaac 
tgcaaggtgg gccttcgana 
ccatggaaag gcgccatcca 
ncaatggctg ctgcarcnac 
cccrcccaac aaagcttccc 
cnccCccntt ttccccnntn 
tctnccnngg aaaaantncc 



nacttgaagg tacaacccca ggaacccccg gtgctgaagg 
cgcctactgc ggggtgacac ggatgtcagg gtagagagga 
ctgtggggac tcaaggaang cacctacctg tcccagctga 
ccagaggaca cggccaacgt cacagtcacc gtgctgtcca 
tgcctcgcat ccaacaangt gggtcgctgc cggggctctt 
cccacggagc agatctgcaa gagtttcgtt tatggaggct 
taccttcggg aagaagagtg cattctancc tgtcngggtg 
ngcanctctg gggctcangc gactttcccc cagggccccc 
ntgttctctg gcacctgtca gcccacccag ttccgctgca 
antttcctng aactgtgaca acacccccca ntgcccccaa 
tgttnaaaaa tacnccantt ggcttttnac aaacncccgg 
aacaaagggc nctngcnttt gaactgcccn aacccnggaa 
ccccctggtt cctnnaancc cctccncnaa anctnccccc 



60 
120 
180 
240 
300 
360 
420 
480 
54 0 
600 
660 
720 
780 
783 



ccc 



<210> 16 

<211> 801 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (801) 
<223> n = A,T,C or G 

<400> 16 

gccccaattc cagctgccac accacccacg gtgaccgcat tagttcggat gtcatacaaa 60 

agctgattga agcaaccctc tactttttgg tcgtgagccc Cttgcctggt gcaggtttca 120 

ttggctgtgt tggtgacgtt gtcattgcaa cagaatgggg gaaaggcact gttctctttg 180 

aagtagggtg agtcctcaaa atccgtatag tcggtgaagc cacagcactt gagccctttc 240 

atggtggtgt tccacacttg agtgaagtct tcctgggaac cacaatcttt cttgatggca 300 

ggcaccacca gcaacgtcag gaagtgctca gccattgtgg tgtacaccaa ggcgaccaca 36 0 

gcagctgcaa cctcagcaac gaagacgagg aggaggatga agaagaacgt cncgagggca 420 

cacttgctct ccgtcttagc accatagcag cccangaaac caagagcaaa gaccacaacg 480 

ccngctgcga atgaaagaaa ntacccacgt tgacaaactg catggccact ggacgacagt 54 0 

tggcccgaan atcttcagaa aagggatgcc ccatcgattg aacacccana tgcccactgc 600 

cnacagggct gcnccncncn gaaagaatga gccattgaag aaggatcntc ntggtcttaa 660 

cgaactgaaa ccntgcacgg tggcccctgt tcagggctct tggcagtgaa ttctganaaa 720 

aaggaacngc ntnagccccc ccaaangana aaacaccccc gggcgttgcc ctgaattggc 780 

ggccaaggan ccctgccccn g 801 

<210> 17. 
<211> 740 
<212> DNA 
<213> Homo sapien 

<220s 

<221> misc_feature 
<222> (1) . . . (740) 
<223> n = A,T,C or G 

<400> 17 

gtgagagcca ggcgtccctc tgcccgccca cccagtggca acacccggga gctgttttgt 60 
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cctttgtgga gcctcagcag ttccctctct cagaactcac tgccaagagc cctgaacagg 120 

agccaccatg cagtgcttca gcttcattaa gaccatgatg atcctcttca atttgctcat 180 

ctttctgcgt ggtgcagccc tgttggcagt gggcatctgg gtgtcaatcg atggggcatc 24 0 

ctttctgaag atcttcgggc cactgtcgtc cagtgccatg cagtttgtca acgtgggcta 300 

cttcctcatc gcagccggcg ttgtggtctt tgcccttggt ttcctgggct gctatggtgc 360 

taagacggag agcaagtgtg ccctcgtgac gttcctcttc atcctcctcc tcatcttcat 420 

tgctgaagtt gcagctgctg tggtcgcctt ggtgtacacc acaatggctg aaccattcct 480 

gacgtcgctg gtantgcctg ccatcaanaa agattatggg ttcccaggaa aaattcactc 54 0 

aantntggaa caccnccatg aaaagggccc caatttctgn tggcttcccc aactataccg GOO 

gaattttgaa agantcnccc tacttccaaa aaaaaananc tgcctttncc cccnttctgt 660 

tgcaatgaaa acntcccaan acngccaatn aaaacctgcc cnnncaaaaa ggntcncaaa 720 

caaaaaaant nnaagggtcn 74 0 

<210> 18 

<211> 802 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (802) 
<223> n = A,T,C or G 

<400> 18 

ccgctggttg cgctggtcca gngnagccac gaagcacgtc agcatacaca gcctcaatca 60 

caaggtcttc cagctgccgc acattacgca gggcaagagc ctccagcaac actgcatatg 120 

ggatacactt tactttagca gccagggtga caactgagag gtgtcgaagc ttattctcct 180 

gagcctctgt tagtggagga agattccggg cttcagctaa gtagtcagcg tatgtcccat 240 

aagcaaacac tgtgagcagc cggaaggtag aggcaaagtc actctcagcc agctctctaa 300 

cattgggcat gtccagcagt tctccaaaca cgtagacacc agnggcctcc agcacctgat 360 

ggatgagcgt ggccagcgct gcccccttgg ccgacttggc taggagcaga aattgctcct 420 

ggttctgccc tgtcaccttc acttccgcac tcatcactgc actgagtgtg ggggacttgg 480 

gctcaggatg tccagagacg tggttccgcc ccctcnctta atgacaccgn ccanncaacc 540 

gtcggctccc gccgantgng ttcgtcgtnc ctgggtcagg gtctgctggc cnctacttgc 600 

aancttcgtc nggcccatgg aattcaccnc accggaactn gtangaCcca ctnnttctat 660 

aaccggncgc caccgcnnnt ggaactccac tcttnttncc tttacttgag ggttaaggtc 720 

accctcnncg ttaccttggt ccaaaccntn ccntgtgtcg anatngtnaa tcnggnccna 780 

tnccanccnc atangaagcc ng 8 02 

<210> 19 

<211> 731 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (731) 
<223> n = A,T,C or G 

<400> 19 

cnaagcctcc aggrnacggg ccgcnaancc tgacccnagg tancanaang cagncngcgg 60 

gagcccaccg tcacgnggng gngtctctat nggagggggc ggagccacat cnctggacnt 120 

cntgacccca actccccncc ncncaritgca gtgatgagtg cagaactgaa ggtnacgcgg 180 

caggaaccaa gancaaannc tgctccnntc caagtcggcn nagggggcgg ggctggccac 24 0 

gcncatccnt cnagtgctgn aaagccccnn cctgtctact Cgtttggaga acngcnnnga 300 



wo 00/04149 



10 



PCT/US99/15838 



catgcccagn gttanacaac nggcngagag tnantttgcc tctcccttcc ggctgcgcan 360 

cgngtntgct tagnggacat aacctgacta cttaactgaa cccnngaatc tnccncccct 420 

ccactaagct cagaacaaaa aacttcgaca ccactceintt gtcacctgnc tgctcaagta 480 

aagtgtaccc catncccaat gtntgctnga ngctctgncc tgcnttangt tcggccctgg 54 0 

gaagacctat caattnaagc tatgcttctg actgcctctt gctccctgna acaancnacc 600 

cnncnntcca agggggggnc ggcccccaat ccccccaacc ntnaattnan tttanccccn 660 

cccccnggcc cggcctttta cnancntcnn nnacngggna aaaccnnngc ttCncccaac 720 
nnaauccncc t 



<210> 20 

<211> 754 

<212> DNA 

<213> Homo sapien 



731 



<220> 

<221> misc_feature 
<222> (1)...(754) 
<223> n = A,T,C or G 



<400> 20 

tttttttttt tttttttttt taaaaacccc ctccattnaa tgnaaacttc cgaaattgtc 60 

caaccccctc ntccaaatnn ccntttccgg gngggggttc caaacccaan ttanntttgg 120 

annttaaatt aaatnttnnt tggnggnnna anccnaatgt nangaaagtt naacccanta 180 

tnancttnaa tncctggaaa ccngtngntt ccaaaaatnt ttaaccccta antccctccg 24 0 

aaatngttna nggaaaaccc aanttctcnt aaggttgttt gaaggntnaa tnaaaanccc 300 

nnccaattgt ttttngccac gcctgaatta atcggnttcc gntgccttcc nttaaaanaa 36 0 

ggnnancccc ggttantnaa tccccccnnc cccaattata ccganttttt ttngaattgg 420 

gancccncgg gaattaacgg ggnnnntccc tnttgggggg cnggnncccc ccccntcggg 48 0 

ggtcngggnc aggncnnaat tgtttaaggg tccgaaaaat ccctccnaga aaaaaanctc 54 0 

ccaggntgag nntngggttt nccccccccc canggcccct ctcgnanagc tggggtttgg 600 

ggggcctggg attttnttcc ccctnttncc tccccccccc ccnggganag aggttngngc 660 

tttgntcnnc ggccccnccn aagancttcn ccganttnan ttaaatccnt gcctnggcga 720 

agtccnttgn agggntaaan ggccccctnn cggg 754 

<210> 21 

<211> 755 

<212> DNA 

c213> Homo sapien 



<220> 

c221> misc_feature 
<222> (1) . . . (755) 
<223> n = A,T,C or G 

<400> 21 

accancccat gaccccnaac nngggaccnc tcanccggnc nnncnaccnc cggccnatca 60 

nngtnagnnc actncnnCtn natcacnccc cnccnactac gcccncnanc cnacgcncta 12 0 

nncanatncc actganngcg cgangtngan ngagaaanct nataccanag ncaccanacn 180 

ccagctgtcc nanaangcct nnnatacngg nnnatccaat ntgnancccc cnaagtatcn 24 0 

nncnncanat gattttcctn anccgattac ccntnccccc tancccctcc cccccaacna 300 

cgaaggcnct ggnccnaagg nngcgncncc ccgctagntc cccnncaagt cncncnccta 360 

aacccanccn nattacncgc ttcntgagta tcactccccg aatctcaccc tactcaaccc 420 

aaaaanaccn gatacaaaat aatncaagcc tgnttatnac actntgactg ggtccctact 480 

ttagnggccc ntnaancntc ctaatacttc cagtctncct tcnccaattt ccnaanggct 540 

ctcccngaca gcatnttttg gttcccnntt gggttcttan ngaattgccc ttcntngaac 600 
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gggctcntct cttccttcgg ttancctggn ctcnnccggc cagttatcat tccccncttt 660 
aaactcntnc cntttanttc cggcnttcna aacccccggc cttgaaaacg gccccctggt 720 
aaaaggctgt tttganaaaa tttttgtttt gctcc 755 

<210> 22 

<211> 849 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(849) 
c223> n = A,T,C or G 

<400> 22 

tttttttttt tctttangtg tngtcgtgca ggtagaggct tactacaant gtgaanacgt 60 

acgccnggan taangcgacc cganttctag ganncriccct aaaaccanac cgcgaagacn 12 0 

atcccgnnna cggaanggtc accggnngat nntgctaggg tgr.ccnctcc cannncntcn 180 

cataactcng nggccctgcc caccaccttc ggcggcccng ngnccgggcc cgggtcattn 24 0 

gnnccaaccn cactnngcna ncggtttccn nccccnncng acccnggcga tccggggcnc 300 

tccgtctccc cccgnagncn anaaantggg ccncggnccc ctttacccct nnacaagcca 360 

cngccntcta nccncngccc cccctccant nngggggact gccnanngct ccgttnctng 420 

nnaccccnnn gggtncctcg gttgtcgant cnaccgnang ccanggattc cnaaggaagg 480 

tgcgtcnttg gcccctaccc ttcgctncgg nncacccttc ccgacnanga nccgcccccg 540 

cncnncgnng cctcncctcg caacacccgc nctcntcngt ncggnnnccc ccccacccgc 600 

nccctcncnc ngncgnancn ctccnccncc gcctcannca ccaccccgcc ccgccaggcc 660 

ntcanccacn ggnngacnng nagcncnntc gcnccgcgcn gcgncnccct cgccncngaa 720 

ccncnccngg ccantnncgc tcaanccnna cnaaacgccg ctgcgcggcc cgnagcgncc 780 

nccCccncga gtccccccgn cctccnaccc angnnttccn cgaggacacn nnaccccgcc 84 0 

nncangcgg 349 

<210> 23 

<211> 872 

<212> DNA 

<213> Homo sapien 

<220> 

<221> cnisc_feature 
<222> (1)...(872) 
<223> n = A,T,C or G 

<:400> 23 

gcgcaaacta tacttcgctc gnactcgtgc gcctcgctnc tccttccctc cgcaaccatg 60 

cctgacnanc ccgattnggc ngatatcnan aagntcganc agtccaaact gantaacaca 120 

cacacncnan aganaaatcc nctgccttcc anagtanacn attgaacnng agaaccangc 180 

nggcgaatcg taatnaggcg tgcgccgcca atncgtcncc gtttattntn ccagcntcnc 240 

ctnccnaccc tacntcttcn nagctgtcnn acccctngtn cgnacccccc naggtcggga 300 

ccgggtttnn nntgaccgng cnncccctcc ccccncccat nacganccnc ccgcaccacc 360 

nanngcncgc nccccgnnct cttcgccncc ctgccctntn cccctgtngc ctggcncngn 420 

accgcaccga ccctcgccnn ctncnngaaa ncgnanacgt ccgggttgnn annancgctg 480 

tgggnnngcg tctgcnccgc gttccttccn ncnncttcca ccatcttcnt tacngggtct 540 

ccncgccntc tcnnncacnc cctgggacgc tntcctntgc cccccttnac tccccccctt 600 

cgncgtgncc cgnccccacc ntcattcnca nacgntcttc acaannncct ggntnnctcc 660 

cnancngncn gtcanccnag ggaagggngg ggnnccnntg nttgacgttg nggngangcc 720 

cgaan^ntcc tcnccnccan cnccacccct cgggcgnnct ctcngttncc aacttancaa 760 
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ntcccccccg ngngcncntc tcagcctcnc ccnccccnct ctccgcantg tnctctgctc 
tnaccnntac gantnttcgn cnccctcttt cc 



840 
872 



<210> 24 

<211> 815 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1)...(815) 
<223> n = A,T,C or G 

<400> 24 

gcatgcaagc ttgagtattc cacagngtca cctaaatanc ttggcncaat catggtcnta 60 

nctgncttcc tgtgtcaaat gtatacnaan tanatatgaa tctnatntga caaganngta 120 

ccncncacca gtaacaantg tnntgtccat cctgtcngan canattccca tnnactncgn 180 

cgcattcncn gcncantatn taatngggaa ntcnnntnnn ncaccnncat ctaccntncc 24 0 

gcnccccgac tggnagagat ggatnanttc tnntntgacc nacatgttca tcttggattn 300 

aananccccc cgcngnccac cggctngnng cnagccr.ntc ccaagacctc ctgcggaggc 360 

aacccgcgtc aganncatca aacntgggaa acccgcnncc angtnnaagt ngnnncanan 420 

gatcccgtcc aggnttnacc atcccttcnc agcgccccct ttngtgcctt anagngnagc 480 

gtgtccnanc cnctcaacac ganacgcgcc agnccanccg caatcnggca caatgtccfnc 54 0 

gaacccccta gggggantna tncaaanccc caggactgcc cncncangaa atcccncanc 600 

cccnccctac ccnnctttgg gacngtgacc aantcccgga gtnccagtcc ggccngnctc 660 

ccccaccggt nnccntgggg gggtgaanct cngnntcanc cngncgaggn ntcgnaagga 720 

accggncctn ggncgaanng ancnntcnga agngccncnt cgtataaccc cccctcncca 780 

nccnacngnt agnrcccccc cngggtncgg aangg 915 

<210> 25 

<211> 775 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eacure 
<222> (1) . . . (775) 
<223> n «■ A,T,C or G 

<400> 25 

ccgagatgtc tcgccccgtg gccttagctg tgctcgcgct actctctctt Cctggcctgg 60 

aggctatcca gcgtactcca aagattcagg tttactcacg tcatccagca gagaatggaa 120 

agtcaaatct cctgaattgc tatgtgtctg ggtttcatcc atccgacatt gaanttgact 180 

taccgaagaa tgganagaga actgaaaaag tggagcattc agacttgtct ttcagcaagg 240 

actggtcttt ctatcccntg tactacactg aattcacccc cactgaaaaa gatgagtatg 300 

cccgccgtgt gaaccatgtg actttgtcac agcccaagac agtcaagtgg gatcgagaca 360 

tgcaagcagn cnncatggaa gtttgaagat gccgcatttg gattggatga actccaaatt 420 

ctgcttgctt gcnttttaat antgatatgc ncatacaccc taccctttat gnccccaaat 480 

tgtaggggct acatnancgt tcncntngga catgatcctc ctttataant ccnccnttcg 540 

aattgcccgc cncccngctn ngaatgtttc cnnaaccacg gttggctccc ccaggtcncc 600 

tcctacggaa gggcccgggc cncttcncaa ggttggggga accnaaaatt tcncttntgc 660 

ccncccncca cnntcttgng nncncanrtt ggaacccctc cnattcccct tggcctcnna 720 

nccttnncta anaaaactcn aaancgtngc naaanncttn accccccccc tcacc 775 



<210> 26 
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<211> 820 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (820) 
<223> n = A,T,C or G 

<400> 26 

anatcancac agcgtaatct tctcccagag gtgtgtanag ggaacggggc ctagaggcat 60 
cccanagata ncttaCanca acagtgcttc gaccaagagc tgctgggcac atttcctgca 120 
gaaaaggtgg cggtccccat cactcctcct cccccatagc catcccagag gggcgagtag ISO 
ccatcangcc ttcggtggga gggagtcang gaaacaacan accacagagc anacagacca 24 0 
ntgatgacca tgggcgggag cgagcctctt ccccgnaccg gggtggcana nganagccCa 3 00 
nctgaggggt cacaccataa acgtcaacga ccnagatnan cacctgcttc aagtgcaccc 360 
ttcctacctg acnaccagng accnnnaact gcngcctggg gacagcnctg ggancagcta 420 
acnnagcact cacccgcccc cccatggccg tncgcntccc tggtcctgnc aagggaagct 480 
ccctgttgga attncgggga naccaaggga nccccctcct ccanctgtga aggaaaaann 54 0 
gacggaattt tncccttccg gccnntcccc tcttccttta cacgccccct nntactcncc 600 
tccccctntt nccctgncnc acttttnacc ccnnnatttc ccttnattga tcggannctn 660 
ganatt::cac tnncgcctnc cntcnatcng naahacnaaa nactntctna cccnggggac 720 
gggnncctcg nccatcctct ctcttccnct accnccnntt ctttgcctct ccttngatca 

78 0tccaaccntc gntggccntn cccccccnnn cccttcnccc 

820 

<210> 27 

<211> 818 

<212> DNA 

<213> Homo sapien 

<220> 

<221> (riisc_f eature 
<222> (1) . . . (818) 
<223> n = A,T,C or G 

<400> 27 

tctgggtgat ggcctcctcc ccctcaggga cctctgactg ctctgggcca aagaatctct 60 

tgtctcttcc ccgagcccca ggcagcggtg attcagccct gcccaacctg actctgatga 120 

ccgcggatgc tgtgacggac ccaaggggca aatagggtcc cagggtccag ggaggggcgc 180 

ccgctgagca cttccgcccc tcaccccgcc cagcccctgc catgagctct gggccgggtc 240 

tccgcctcca gggttctgct ctcccangca ngccancaag tggcgctggg ccacactggc 300 

ttcttcctgc cccntccccg gccctgantc tctgtcttcc tgtcccgtgc angcnccttg 360 

gatctcagct cccctcnctc anngaactct gtttctgarm tcttcantta actncgantt 420 

tatnaccnan tggncngtnc tgtcnnacct Caatgggccn gaccggctaa tccctccctc 480 

nctcccttcc anttcnnnna accngcttnc cntcntctcc ccntancccg ccngggaanc 540 

ctcctttgcc ctnaccangg gccnnnaccg cccntnnctn ggggggcnng gtnnctncnc 600 

ctgncr.nccc cnctcncnnt cncctcgtcc cnncnncgcn nngcannttc ncngtcccnn 660 

trmctcttcn ngtntcgnaa ngntcncntn tnnnnngncn ngntnntncn tccctctcnc 720 

cnnntgnang tnnttnnnnc ncngnncccc nnnncnnnnn nggnnntnnn tccricncngc 78 0 
cccnnccccc ngnattaagg cccccnntct ccggccnc , 818 

<210> 28 
<211> 731 
<212> DNA 
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<213> Homo sapien 
<220> 

<221> misc_feature 
<222> (1) . . . (731) 
<223> n = A,T,C or G 

<400> 28 

aggaagggcg gagggatatt gtangggatt gagggatagg agnataangg gggaggtgtg 60 

tcccaacatg anggtgnngt tcccttttga angagggttg ngtttttann ccnggcgggt 120 

gactnaaccc cattgtatgg agnnaaaggn tttnagggat ctttcggctc ttatcagtat 180 

ntanattcct gtnaatcgga aaatnatntt tcnncnggaa aatnttgccc ccatccgnaa 24 0 

atrnctcccg ggtagcgcac nttngggggn cngccangtt tcccaggctg ctanaatcgt 300 

accaaagntt naagtgggan tncaaatgaa aacctnncac agagnatccn tacccgactg 360 

tnnnt-ncct tcgccctntg actccgcnng agcccaatac ccnngngnat gtcncccngn 420 

nnngcgncnc tgaaannnnc ccgnggctnn gancatcang gggtttcgca tcaaaagcnn 480 

cgtttcncat naaggcactt tngcctcatc caaccnctng cccccnncca tttngccgtc 540 

nggttcncct acgctnntng cncctnnntn ganattttnc ccgcctnggg naancctcct 600 

gnaacgggta gggncctntc ttctnaccnn gnggtntact aatcnnctnc acgcntnctt 660 

ccccnacccc cccccttcct caatcccanc ggcnaacggg gtctccccnn cgangggggg 720 

nnncccannc c 731 

<210> 29 

<211> 822 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) ... (822) 
<223> n = A,T,C or G 

<400> 29 

actagtccag tgtggtggaa ttccattgtg ttggggncnc tcctatganr; antnttagat 60 

cgcccanacc tcacancctc ccnacnangc ctataangaa nannaataga nctgtncnnt 120 

acnrntacnc tcatanncct cnnnacccac tccctcttaa cccntactgt gcctatngcn 180 

tnnctantct ntgccgcctn cnanccaccn gtgggccnac cncnngnatt ctcnatctcc 24 0 

tcnccatntn gcctananta ngtncatacc ctatacctac nccaatgcta nnnctaancn 300 

tccatnantc annntaacta ccactgacnt ngactttcnc atnanctcct aatttgaatc 360 

tactctgact cccacngccc annnattagc ancntccccc nacnatntct caaccaaatc 420 

ntcaacaacc tatctanccg ttcnccaacc nttncctccg atccccnnac aacccccctc 480 

ccaaataccc nccacctgac ncctaacccn caccatcccg gcaagccnan ggncatttan 54 0 

ccactggaat cacnatngga naaaaaaaac ccnaactctc tancncnnat ctccctaana 600 

aatnctcctn naatttactn ncantnccat caancccacn tgaaacnnaa cccctgtttt 660 

tanatccctt ctttcgaaaa ccnacccttt annncccaac ctctngggcc cccccnccnc 720 

ccnaatgaag gncncccaat cnangaaacg nccntgaaaa ancnaggcna anannntccg 780 

canatcctac cccttanttn ggggnccctt nccengggcc cc 822 

<210> 30 

<211> 787 

<212> DNA 

<:213> Homo sapien 

<220> 

<221> misc feature 
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<222> (1) . . . (787) 
<223> n = A,T,C or G 



<400> 30 

cggccgcctg ctctggcaca cgcctcctga acggcatcaa aagtgatgga ctgcccattg 60 

ctagagaaga ccttctctcc tactgtcatt atggagccct gcagactgag ggctcccctt 120 

gtccgcagga tttgatgcct gaagtcgcgg agtgtggctt ggagctcctc atctacatna 180 

gccggaagcc ctggagggcc tctctcgcca gcctccccct tctctccacg ctctccangg 24 0 

acaccagggg ctccaggcag cccattattc ccagnangac atggtgttcc cccacgcgga 300 

cccacggggc ctgnaaggcc agggtcccct ttgacaccat ctctcccgtc ctgcctggca 36 0 

ggccgtggga tccactantt ctanaacggn cgccaccncg gtgggagccc cagcttttgt 420 

tcccnttaat gaaggttaat tgcncgcttg gcgtaatcat nggtcanaac cntttcctgt 480 

gtga'aactgt ttnccccctc ncnactccnc ncnacatacn aacccggaan cataaagtgt 540 

taaagcctgg gggtngcctn nngaatnaac tnaactcaat taatcgcgtt ggctcatggc 600 

ccgctttccn ttcnggaaaa ctgtcntccc ctgcnttnnt gaatcggcca ccccccnggg 660 

aaaagcggct tgcnttttng ggggnccctt ccncttcccc cctcnctaan ccctncgcct 720 

cggtcgctnc nggtngcggg gaangggnat nnnctcccnc naagggggng agnnngntat 780 

ccccaaa 787 



<210> 31 

<211> 799 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (799) 

<223> n = A,T,C or G 



<400> 31 

ttttttcttt ttttttcggc gatgctactg tttaattgca ggaggtgggg gtgtgtgtac 60 

catgtaccag ggctattaga agcaagaagg aaggagggag ggcagagcgc cctgctgagc 120 

aacaaaggac tcc-gcagcc ttctctgtct gtctcttggc gcaggcacat ggggaggcct 180 

cccgcagggc gggggccacc agtccagggg tgggagcact acanggggtg ggagtgggtg 240 

gtggctggtn cnaatggcct gncacanatc cctacgatcc Ctgacacctg gatttcacca 300 

ggggaccttc tgttctccca r.ggnaacttc ntnnatctcn aaagaacaca actgtttctt 360 

cngcanttct ggccgtccat ggaaagcaca ggtgtccnat ttnggctggg acttggtaca 420 

tatggttccg gcccacctct cccntcnaan aagcaactca cccccccccn ccntctnttg 4 80 

cctgggcccc caantaccca caccggaact canttantca ttcatcttng gntgggcttg 540 

ntnatcnccn cctgaangcg ccaagttgaa aggccacgcc gtncccnctc cccatagnan 600 

nttttnncnt canctaatgc ccccccnggc aacnatccaa tccccccccn tgggggcccc 660 

agcccanggc ccccgnctcg ggnnnccngn cncgnantcc ccaggntctc ccantcngnc 720 

ccnnngcncc cccgcacgca gaacanaagg ntngagccnc cgcannrmnn nggtnncnac 780 

cccgcccccc ccnncgnng 799 



<210> 32 

<211> 789 

<:212> DNA 

<213> Homo sapien 

c226> 

<22l> misc_feature 

<222> (1) . . . (789) 

<223> n = A,T,C or G 
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<400> 32 

ttcttttttt ttttttctct tttttctttt tctttttttt tttttCtttt ttttttCCtt 60 

ttttnccnag ggcaggttta ttgacaacct cncgggacac aancaggctg gggacaggac 120 

ggcaacaggc cccggcggcg gcggcggcgg ccctacctgc ggtaccaaat ntgcagcctc 180 

cgctcccgct tgatntcccc ctgcagccgc aggatgccnt aaaacagggc ctcggccntn 240 

ggtgggcacc ctggga-ttn aatttccacg ggcacaatgc ggtcgcancc cctcaccacc 300 

nattaggaat agtggtntta cccnccnccg ttggcncact ccccncggaa accacttncc 360 

gcggctccgg catctggtct caaaccttgc aaacnctggg gccctctttt tggttantnt 420 

nccngccaca atcatnactc agactggcnc gggctggccc caaaaaancn ccccaaaacc 480 

ggnccatgtc ttnncggggt tgctgcnatn tncatcacct cccgggcnca ncaggncaac 54 0 

ccaaaagttc ttgnggcccn caaaaaancc ccggggggnc ccagtttcaa caaagtcatc 600 

ccccttggcc cccaaatcct ccccccgntc nctgggcttg ggaacccacg cctctnnctt 660 

tggnnggcaa gntggntccc ccttcgggcc cccggtgggc ccnnctctaa ngaaaacncc 720 

ntcctnnnca ccatcccccc nngnnacgnc tancaangna cccctttttt tanaaacggg 780 

ccccccncg 739 



<210> 33 

<211> 793 

<212> DNA 

<213> Homo sapien 

<220> 

<221> niisc_f eature 
<222> (1) . . . (793) 
<223> n = A,T, C or G 



c400> 33 

gacagaacat gtcggatggt ggagcacctt tctatacgac ttacaggaca gcagacgggg 60 

aattcacggc tgctggagca atanaacccc agctctacga gctgctgatc aaaggacttg 120 

gactaaagr.c tgatgaactt cccaatcaga tgagcatgga tgactggcca gaaatgaana 180 

agaagtccgc agatgcattt gcaaagaaga cgaaggcaga gcggtgtcaa acctttgacg 240 

gcacagatgc ctgtgtgact ccggctctga cctttgagga ggtcgttcat catgatcaca 300 

acaangaacg gggctcgttt atcaccaatg aggagcagga cgtgagcccc cgccctgcac 360 

ctctgccgtc aaacacccca gccatccctt ctttcaaaag ggatccacta cttctagagc 420 

ggr.cgccacc gcggcggagc tccagctttt gttcccttta g-gagggtta attgcgcgct 480 

tggcgtaatc atggtcatan ctgtttcctg tgtgaaaccg ttacccgctc acaactccac 540 

acaacacacg anccggaagc atnaaatctt aaagcctggn ggcngcctaa tgancgaact 600 

nactcacatt aactggcttt gcgctcactg cccgctttcc agtccggaaa acctgtcctt 660 

gccagctgcc nttaatgaat cnggccaccc cccggggaaa aggcngtttg cttnttgggg 720 

cgcncttccc gccttctcgc ttcctgaant ccttcccccc ggtctttcgg cttgcggcna 780 

acggtatcna cct 793 



<210> 34 

<211> 756 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (756) 

<223> n = A,T,C or G - = ....^*^..,..-,„.,. .,-„ 

<400> 34 

gccgcgaccg gcatgcacga gcaacccaag ggcgagtgga accgtaaaag ccccaatccc 60 
ancaagtgcg gggaanagct gggtcgactc aagccagccc ttctggagcc caacttcttg 120 
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ccaaccacag ggaccaagct gaccaaacag cagctaaccc tggcccgCga catactggag 180 

a-cggggccc aatggagcat cctacgcaan gacatcccct ccctcgagcg ccacatggcc 240 

cagcccaaat gctactactt tgattacaan gagcagctcc ccgagtcagc ctatatgcac 300 

cagctctcgg gcctcaacct cctcctcctg ctgtcccaga accgggtggc tgantnccac 360 

acgganttgg ancggctgcc tgcccaanga catacanacc aatgtctaca tcnaccacca 420 

gtgtcctgga gcaatactga tgganggcag ctaccncaaa gtnttcctgg ccnagggtaa 480 

catcccccgc cgagagccac accttcttca tcgacatcct gctcgacact atcagggatg 540 

aaaarcgcng ggttgctcca gaaaggctnc aanaanatcc ttttcnctga aggcccccgg 600 

atncnctagt nctagaatcg gcccgccatc gcggtgganc ctccaacctt tcgttnccct 660 

ttaccgaggg ttnattgccg cccttggcgt tatcatggtc acnccngttn cctgtgtcga 720 

aattnttaac cccccacaat tccacgccna cattng 756 

<210> 35 

<211> 834 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (834) 
<223> n = A,T,C or G 

<400> 35 

ggggacctct anatcnacct gnatgcatgg tcgtcggtgt ggtcgctgcc gatgaanacg 60 

aacaggatct Cgcccttgaa gctctcggct gctgtnttta agttgctcag tctgccgtca 120 

tagtcagaca cnctcttggg caaaaaacan caggatntga gtcctgattt cacccccaat 18 0 

aatcttcngg gccgtctgct cggtgaactc gatgacnang ggcagctggt tgtgtntgat 24 0 

aaantccanc angttctcct tggtgacctc cccttcaaag ttgctccggc cttcatcaaa 300 

cttctnnaan angannancc canctttgtc gagctggnat ttgganaaca cgtcaccgtt 360 

ggaaaccgat cccaaatggt atgtcatcca tcgcctctgc tgcctgcaaa aaacttgctt 420 

ggcncaaacc cgactccccn tccttgaaag aagccnatca cacccccctc cctggactcc 480 

nncaangact ctnccgctnc cccntccnng cagggttggt ggcannccgg gcccntgcgc 54 0 

ttcttcagcc agtccacnat ntccaccagc ccctctgcca gctgttntat tcctcggggg 600 

ggaanccgcc tctcccttcc tgaannaact ttgaccgcng gaacagccgc gcntcnccnt 660 

acntnccggg ccgggttcaa ancccctccn ttgncnntcn cctcgggcca tccrggattc 720 

nccnaactct ttccttcccc cnccccncgg ngtttggntt tttcatnggg ccccaactcc 780 

gctnttggcc antcccctgg gggcntntan cnccccccnt ggccccntng ggcc 834 

<210> 36 

<211> 814 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (814) 
<223> n = A,T.C or G 

<400> 36 

cggncgcttt ccngccgcgc cccgtttcca tgacnaaggc tcccttcang ttaaatacnn 60 

cctagnaaac attaacgggt cgctctacta atacatcaca cnaaccagta agcccgccca 120 

naacgccaac tcaggccatt cctaccaaag gaagaaaggc tggtctctcc accccccgta 180 

ggaaaggcct gccttgcaag acaccacaat ncggctgaat ctnaagtctt gtgttttact 240 

aatggaaaaa aaaaataaac aanaggttct gttctcatgg ctgcccaccg cagcctggca 300 

ccaaaacanc ccagcgctca cttctgcttg ganaaatatt ctttgctctt ttggacacca 360 
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ggcttgatgg tatcactgcc acnttcccac ccagctgggc ncccttcccc catntttgtc 420 

ancganctgg aaggcctgaa ncttagtctc caaaagtccc ngcccacaag accggccacc 480 

agggsangcc ntctncagtg gatccgccaa anancacccn tatcarcnnt gaataaaaag 540 

gcccctgaac ganacgcctc cancancctt taagacccat aatcccngaa ccatggtgcc 600 

cttccggcct gacccnaaag gaatgttcct gggtcccant ccctcctttg ttncttacgt 660 

tgtntcggac ccntgctngn atnacccaan tganatcccc ngaagcaccc tncccctggc 720 

atctganttt cntaaattct ccgccctacn nctgaaagca cnattccccn ggcnccnaan 780 

ggngaactca agaaggtctn ngaaaaacca cncn 814 

<210> 37 

<211> 760 

<212> DNA 

<213> Homo saplen 

<220> 

<221> misc_f eature 

<222> (1) . . . (760) 

<223> n = A,T,C or G 

<4 00> 37 

gcatgctgct ctucctcaaa gttgttcttg ctgccataac aaccaccata ggtaaagcgg ^ 60 

gcgcagtgtt cgctgaaggg gtcgtagtac cagcgcggga tgctctcctt gcagagtcct 120 

gtgtccggca ggtccacgca atgccctttg tcactgggga aatggatgcg ctggagctcg 180 

tcnaanccac tcgcgcatct ttcacangca gcctcctccg aagcntccgg gcagttgggg 240 

gtgtcgtcac actccactaa actgtcgatn cancagccca ttgctgcagc ggaactgggt 300 

gggctgacag gtgccagaac acactggatn ggcctttcca tggaagggcc tgggggaaac 360 

cncctnancc caaactgccc cccaaaggcc accttgcaca ccccgacagg ctagaaatgc 420 

actcttcttc ccaaaggtag ttgtccttgt tgcccaagca ncctccanca aaccaaaanc 480 

ttgcaaaatc tgctccgtgg gggtcatnnn taccanggtt ggggaaanaa acccggcngn 540 

ganccncctt gtttgaatgc naaggnaaca accctcctgt cctgcttggg tggaanagca 600 

caattgaact gttaacnttg ggccgngtcc cnctngggtg gtctgaaact aaccaccgtc 660 

actggaaaaa ggtangtgcc ttccttgaat ccccaaantt cccctngntt tgggcnnttt 720 

ctcctcrncc ctaaaaatcg tnttcccccc ccntanggcg 760 

<210> 38 

<211> 724 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (724) ..v.^,, 

<223> n = A,T,C or G 

<400> 38 

tttttttttt tttttttttt tttttttttC tttttaaaaa ccccccccat tgaatgaaaa 60 

cttccnaaat tgtccaaccc cctcnnccaa atnnccatcc ccgggggggg gttccaaacc 120 

caaattaatt ttgganrtca aattaaatnt tnattngggg aanaanccaa atgtnaagaa 180 

aatttaaccc attatnaact taaacncctn gaaacccntg gnttccaaaa atttttaacc 240 

cttaaatccc tccgaaattg ntaanggaaa accaaattcn cctaaggccn tttgaaggtt 300 

ngatttaaac ccccctnant tnttttnacc cnngnctnaa ntatttngnt cccggtgtct 360 

tcctnctaan cntnggcaac tcccgntaat gaannnccct aanccaatca aaccgaattc 420 

tcttcgaatt ggaaatcccn ngggaattna ccggggtttt ccccnttcgg gggccatncc 480 

cccnctctcg gggtttgggn ntaggttgaa tttttnnang ncccaaaaaa ncccccaana 54 0 

aaaaaacccc caagnntcaa ttngaatncc ccccttccca ggccttttgg gaaaggnggg 600 
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ttcntggggg ccngggantt cnctcccccn ttnccncccc ccccccnggt aaanggttat 660 
ngnntttggt ttttgggccc cttnanggac cctccggatn gaaattaaat ccccgggncg 720 
gccg 724 

<210> 39 

<211> 751 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (751) 

<223> n = A,T,C or G 

<400> 39 

ttttttcttt tttttctttg cccacattca atttctattt tgattttttt taatgctgca 60 

caacacaata tttatttcat ttgtttcttt tattccattc tacccgcttg ctgctgctgt 120 

tttatccatt tttactgaaa gtgagaggga acttttgtgg ccctttttcc tttctctgta 180 

ggccgcctta agctttctaa atccggaaca tccaagcaag ccgaanggaa aagggggttt 240 

cgcaaaatca ctcgggggaa nggaaaggtt gctttgttaa tcatgcccta tggtgggtga 300 

ttaactgctt gtacaattac ntttcacttt taattaattg tgctnaangc tttaattana 360 

cttgggggtt ccccccccan accaaccccn ctgacaaaaa gtgccngccc tcaaatnatg 420 

tcccggcnnt cnttgaaaca cacngcngaa ngttctcatt ntccccncnc caggtnaaaa 480 

tgaagggtta ccatntttaa cnccacctcc acntggcnnn gcctgaatcc tcnaaaancn 54 0 

ccctcaancn aattnctnng ccccggccnc gcntnngtcc cncccgggct ccgggaantn 600 

cacccccnga anncnntnnc naacnaaatt ccgaaaacat tcccnntcnc tcaatccccc 660 

cnnagactnt cctcnncnan cncaattttc ttttnntcac gaacncgnnc cnnaaaatgn 720 

nnnncncccc cnctngtccn naaccnccan c 751 

<210> 40 

<211> 753 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (753) 
<223> n = A,T,C or G 

<400> 40 

gcggtatttt ctgtaagatc aggtgttcct ccctcgtagg tttagaggaa acaccctcat 60 

agatgaaaac ccccccgaga cagcagcact gcaactgcca agcagccggg gtaggagggg 120 

cgccctatgc acagctgggc ccttgagaca gcagggcttc gatgtcaggc tcgatgtcaa 180 

tggtctggaa gcggcggctg tacctgcgca ggggcacacc gtcagggccc accaggaact 24 0 

tctcaaagtt ccaggcaacn tcgttgcgac acaccggaga ccaggCgatn agcttggggt 300 

cggtcataan cgcggtggcg tcgtcgctgg gagccggcag ggcctcccgc aggaaggcna 360 

ataaaaggtg cgcccccgca ccgttcanct cgcacctctc naanaccatg angttgggct 420 

cnaacccacc accannccgg acttccttga nggaactccc aaatctcttc gntcttgggc 480 

ttctnctgat gccccanctg gttgcccngn atgccaanca nccccaancc ccggggtcct 54 0 

aaar.cacccn cctcctcntt tcatccgggt tntcntcccc ggaccntggt tcctctcaag 600 

ggancccata tctcnaccan tactcaccnt ncccccccnt gnnacccanc cttctanngn 660 

ttccrncccg ncctctggcc cntcaaanan gcttncacna cctgggtctg ccttcccccc 720 

tnccc:tatct gnaccccncn tctgtctcan tnt 753 



<210> 41 
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<211> 341 
<212> DNA 
<213> Homo sapien 

<400> 41 

actatatcca tcacaacaga catgcttcat cccatagact tcttgacata gcttcaaatg 60 

agtgaaccca cccttgattt atatacatat atgttctcag tattttggga gcctttccac 120 

ttctttaaac cttgttcatt atgaacactg aaaataggaa tttgtgaaga gttaaaaagt 180 

tatagcttgt ttacgtagta agtttttgaa gtctacattc aatccagaca cctagtcgag 240 

tgttaaactg tgatttttaa aaaatatcac ttgagaatat tctttcagag gtattttcat 300 

ttttacrttt tgattaattg tgttttatat attagggtag t 341 

<210> 42 

<211> 101 

<212> DNA 

<213> Homo sapien 

<400> 42 

acttactgaa tttagctctg tgctcttccc tattcagtgt tgtatcataa atactttgac 60 
gtttcaaaca ttctaaataa ataattttca gtggcttcat a lOi 

<210> 43 

<211> 305 

<212> DNA 

<213> Homo sapien 

<400> 43 

acatctttgt cacagtctaa gargtgttcc taaaccacca tcccttcctg gtcctcaccc 60 

tccagggtgg tctcacactg taattagagc tattgaggag tccttacagc aaattaagat 120 

Ccagacgcct tgctaagtct agagttctag agttatgttt cagaaagtct aagaaaccca 180 

cctcttgaga ggtcagtaaa gaggacttaa tatttcatat ctacaaaatg accacaggat 240 

rggatacaga acgagagtta tcctggataa ctcagagctg agtacctgcc cgggggccgc 300 

ccgaa 305 

<210> 44 

<211> 852 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (852) 
<223> n = A,T,C or G 

<400> 44 

acataaacat cagagaaaag tagtctctga aatatttacg tccaggagtt ctttgtccct 60 

gattatttgg tgtgtgtttt ggtttgcgtc caaagtattg gcagcttcag ttttcatttt 120 

ctctccatcc tcgggcattc ttcccaaatt tatataccag tcttcgtcca tccacacgct 180 

ccagaatttc tcttttgtag taatatctca tagctcggct gagcttttca taggtcatgc 240 

tgctgttgtc cttcttttta ccccatagcc gagccactgc ctctgatttc aagaacctga 300 

agacgccctc agatcggtct tcccatttta ttaaccctgg gttcttgtct gggttcaaga 360 

ggatgtcgcg gatgaattcc cataagtgag tccctctcgg gttgtgcttt ttggtgtggc 420 

actcggcagg ggggtcttgc tccttttcca tatcaggtga ctccgcaaca ggaaggtgac 480 

tggtggtcgt catggagatc tgagcccggc agaaagtttt gctgtccaac aaatccactg 54 0 

tgccaccata gccggcgtca tataaatagt tctngtcttt ccaggtgttc atgatggaag 600 
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gctcagttcg ttcagtctcg acaatgacat tgtgtgcgga ctggaacagg tcactaccgc 660 

actggccgct ccacttcaga tgctgcaagt tgctgtagag gagntgcccc gccgtccctg 720 

ccgcccgggt gaactcctgc aaactcatgc tgcaaaggtg ctcgccgttg acgccgaact 780 

cntggaaagg gatacaattg gcatccagct ggttggtgtc caggaggtga tggagccact 84 0 

cccacacctg gt dct 



<210> 45 

<211> 234 

<212> DNA 

<213> Homo sapien 



<400> 45 

acaacagacc cttgctcgcc aacgacctca tgctcatcaa gttggacgaa tccgtgtccg 60 

agtctgacac catccggagc atcagcattg ctrcgcagtg ccctaccgcg gggaactctt 120 

gccccgtctc tggctggggt ctgctggcga acggcagaat gcctaccgcg ctgcagtgcg 18 0 

tgaacgtgtc ggtggtgtcc gaggaggtct gcagtaagct ctatgacccg ctgt 234 



<210> 46 

<211> 590 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(590) 
<223> n = A,T,C or G 



<400> 46 

actctttatt taaatgttta taaggcagat ccatgagaat gatagaaaac atggcgtgta 60 

atttgatagc aacacctrgg agattacaga gctttagtaa ttaccaatta cacagttaaa 120 

aagaagataa tacattccaa gcanatacaa aatacctaat gaaagatcaa ggcaggaaaa 180 

rgantataac caattgacaa tggaaaacca attttaacgt gaactgcaca ttatccctta 240 

aaagctttca aaanaaanaa ttattgcagt cCanttaatt caaacagtgt taaatggtat 300 

caggataaan aactgaaggg canaaagaat taattctcac ttcatgtaac ncacccanat 360 

tcacaacggc ttaaatgcan ggaaaaagca gtggaagtag ggaagtantc aaggcctctc 420 

tggtctccaa tccgccttac tctttgggtg tggctttgat cctctggaga cagccgccag 480 

ggctcccgtt atatccacaa tcccagcagc aagatgaagg gatgaaaaag gacacatgct 540 

gccctccttt gaggagactt catctcactg gccaacaccc agtcacatgt 590 



<210> 47 

<211> 774 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (774) 
<223> n = A,T,C or G 



•c400> 47 

acaagggggc ataatgaagg agtggggana gattccaaag aaggaaaaaa aacgaggccc 60 

tgaacagaat tttcctgnac aacggggctt caaaataatt ttcttgggga ggttcaagac 120 

gcttcactgc ttgaaactta aatggatgtg ggacanaatt ttccgtaatg accctgaggg 18O 

cactacagac gggactctgg gaggaaggat aaacagaaag gggacaaagg ctaatcccaa 240 

aacaccaaag aaaggaaggc ggcgtcatac cccccagcct acacagtccc ccagggctcc 300 
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cctcacccct ggaggacgac agtggaggaa caactgacca tgtccccagg ctcctgtgtg 360 

ctggcccctg gtcttcagcc cccagctctg gaagcccacc ccctgctgat cctgcgtggc 420 

ccacacccct tgaacacaca tccccaggtc atattcctgg acatggctga acctcctatt 480 

cccacctccg agatgcctcg ctccctgcag cctgtcaaaa tcccactcac cctccaaacc 54 0 

acggcatggg aagcccttct gacttgcctg attactccag catctcggaa caatccctga 600 

tcccccacrc cttagaggca agatagggtg gttaagagta gggctggacc acttggagcc 650 

aggccgctgg cttcaaatcn tggctcacct acgagctatg ggaccttggg caagtnatct 720 

ccacttctat gggcnccatt ttgctctacc tgcaaaatgg gggataataa tagc 774 



<210> 48 

<2ll> 124 

<212> DNA 

<213> Homo sapien 

<220> . 

<221> misc_feacure 

<222> (1)...(124) 

<223> n = A,T,C or G 



<400> 48 

canaaattga aattttataa aaaggcattt ttctcttaca cccataaaat gatataattt 60 

ttgcaantat anaaatgtgt cataaactat aatgttcctt aattacagct caacgcaact 120 

tggt 124 



<210> 49 

<211> 147 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(147) 
<223> n = A,T,C or G 

<400> 49 

gccgatgcta ctattctatt gcaggaggtg ggggtgtttt tattattctc tcaacagctc 60 

tgtggctaca ggtggtgtct gactgcacna aaaanttttt tacgggtgat tgcaaaaatt 120 

ttagggcacc catatcccaa gcantgt 147 

<210> 50 

<211> 107 

<212> DNA 

<213> Homo sapien 

<400> 50 

acattaaa-t aataaaagga ctgttggggt tctgctaaaa cacacggctc gatatatcgc 60 
atggtttgag gttaggagga gttaggcata tgttttggga gaggggt 107 

<210> 51 . .. -w-^w,.. 

<211> 204 

<212> DNA 

<213> Homo sapien 

<400> 51 

gtcctaggaa gtctagggga cacacgactc tggggtcacg gggccgacac acttgcacgg 60 
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cgggaaggaa aggcagagaa gcgacaccgt cagggggaaa tgacagaaag gaaaatcaag 120 
gccttgcaag gtcagaaagg ggactcaggg cttccaccac agccctgccc cacttggcca 180 
cccccccttc gggaccagca atgt 204 

<210> 52 

<211> 491 

<212> DNA 

<213> Homo sapien 



<220> 

<221> inisc_f eature 
<222> (1) . . . (491) 
<223> n = A,T,C or G 



<400> 52 

acaaagataa cacttatcct ataacaaaaa tttgatagtt ttaaaggtta gtattgcgta 60 

gggtartttc caaaagacta aagagataac tcaggtaaaa agttagaaat gtataaaaca 120 

ccatcagaca ggtttttaaa aaacaacata ttacaaaatt agacaatcat ccttaaaaaa 180 

aaaacttcLt gtatcaatct ctttcgttca aaatgactga cttaantatt tttaaatatt 240 

tcanaaacac ttcctcaaaa attttcaana tggtagcttc canatgtncc ctcagtccca 3 00 

atgctgctca gataaataaa tctcgtgaga acttaccacc caccacaagc tttctggggc 360 

atgcaacagt gtcttcccct tncttttcct ttcttttttt tcacaggcac agaaacccat 420 

caattttatt tggataacaa agggtctcca aattaCattg aaaaacaaat ccaagtcaat 480 

accactcctg t aq-. 



<210> 53 

<211> 484 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (484) 
<223> n = A,T,C or G 



<400> 53 

acataattta gcagggctaa ttaccataag atgccattta ttaanaggtn tatgatctga 60 

gcattaacag ttgctgaagt ttggtatctt tatgcagcat tctctttttg ctttgataac 120 

actacagaac ccttaaggac actgaaaatt agtaagtaaa gttcagaaac actagctgct 180 

caatcaaatc tctacataac actatagtaa tCaaaacgtt aaaaaaaagt gttgaaatct 240 

gcactagtat anaccgctcc tgtcaggata anaccgcttr. ggaacagaaa gggaaaaanc 300 

agctttgant ttctctgtgc tgatangagg aaaggctgaa ttaccttgtc gcctctccct 360 

aatgattggc aggtcnggta aacnccaaaa catattccaa ctcaacactt cttttccncg 420 

tancttgant ctgtgtattc caggancagg cggatggaat gggccagccc ncggatgttc 480 



<210> 54 

<211> 151 

<212> DNA 

<213> Homo sapien 



<400> 54 

actaaacctc gtgcccgtga actccacaca gaaaacggtg ccatccctga acacggctgg 60 

ccactgggca tactgccgac aaccgcaaca acaaaaacac aaatccttgg cactggctag 120 

tctatgccct ctcaagcgcc tttttgtttg t 151 
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<210> 55 

<211> 91 

<212> DNA 

.<213> Homo sapien 

<400> 55 

acctggcttg tctccgggtg gttcccggcg ccccccacgg tccccagaac ggacactttc 60 
gccccccagc ggatactcga gccaaagtgg t 

<210> 56 
<211> 133 
<212> DNA 
<213> Homo sapien 

<400> 56 

ggcggatgtg cgttggttat atacaaacac gtcattctat gtaagggact tgagtatact 
cggattcttg gtatctgtgg gttgggggga cggtccagga accaataccc catggatacc 
aagggacaac tgt 

<210> 57 
<211> 147 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (147) 
<223> n = A,T,C or G 

<400> 57 

actctggaga acctgagccg ctgctccgcc tccgggatga ggtgacgcan gcngtggcgc 
gactgggagc tgagcccttc cctttgcgcc tgcctcagag gactgctgcc gacntgcana 
tctcantggg ctggatncat gcagggt 

<210> 58 
<211> 198 
<212> DNA 
<213> Homo sapien 

c220> 

<221> misc_feature 
<222> (1) . . . (198) 
<223> n = A,T,C or G 

<400> 58 

acagggacat aggtttnaag ttattgtnat tgtaaaatac attgaatttt ctgcatactc 
tgattacata cattcatcct ttaaaaaaga tgtaaatctt aattttcatg ccatctatta 
atccaccaat gagttaccct gtaaatgaga agtcatgata gcaccgaact ttaactagtt 
ttgacctcta actttggt 

<210> 59 
<211> 330 
<212> BNA 
<213> Homo sapien 



60 
120 
133 



60 
120 
147 



60 
120 
180 
198 
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<400> 59 

acaacaaatg ggttgtgagg aagtcttatc agcaaaactg gtgatggcta ctgaaaagat 60 

ccattgaaaa ttatcattaa tgattctaaa tgacaagtta tcaaaaactc actcaatttt 120 

cacctgtgct agcttgctaa aatgggagtc aactctagag caaatatagt accttctgaa 180 

tacagccaac aaatgacaaa gccagggcct acaggtggtt tccagacctt ccagacccag 24 0 

cagaaggaat ctattttatc acatggatct ccgcctgtgc tcaaaatacc taatgatatt 300 

tttcgtcctt attggacttc tttgaagagc 33q 

<210> 60 

<211> 175 

<212> DNA 

<213> Homo sapien 

<400> 60 

accgtgggtg ccccctacat tcctgacggc tccttcacca acatctggtt ctacttcggc 60 

gtcgtgggct ccttcctctt catcctcatc cagccggtgc tgctcatcga ctttgcgcac 120 

tcccggaacc agcggtggct gggcaaggcc gaggagtgcg attcccgtgc ctggt 175 

<210> 61 

<2ll> 154 

<212> DNA 

<213> Homo sapien 

<400> 61 

accccacttt tcctcctgtg agcagtctgg actcctcact gctacatgat gagggtgagc 60 

ggtcgtcgcc cttcaacagt atcctcccct ttccggacct gctgagccgg acagcagtgc 120 

tggactgcac agccccgggg ctccacattg ctgt 154 

<210> 62 

<211> 30 

<212> DNA 

<213> Homo sapien 



30 



<400> 52 

cgctcgagcc ccatagtgag tcgtattaga 

<210> 63 

<211> 89 

<212> DNA 

<213> Homo sapien 

<400> 63 

acaagtcatt tcagcaccct ttgctcttca aaactgacca tcttttatat- ttaatgcttc 60 
ctgtatgaat aaaaatggtt atgtcaagt 8 9 

<210> 64 

<211> 97 

<212> DNA 

<213> Homo sapien 

<400> 64 

accggagcaa ctgagccggg acgctgaatc tgaatccacc aataaataaa ggctctgcag 60 
aatcagtgca cccaggatcg gtcctcggat ctggggt 97 
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<210> 65 

<211> 377 

<212> DNA 

<213> Homo sapien 

<220> 

<221> miEC_f eacure 

<222> (1) . . . (377) 

<223> n = A,T,C or G 



<400> 65 

acaacaanaa ntcccttctt taggccactg atggaaacct ggaaccccct tttgatggca 60 

gcatggcgtc ctaggcctcg acacagcggc tggggtttgg gctntcccaa accgcacacc 120 

ccaaccctgg tctacccaca nttctggcta tgggctgtct ccgccactga acatcagggt 180 

tcggtcataa natgaaaccc caanggggac agaggtcagt agaggaagct caatgagaaa 240 

ggcgctgttt gctcagccag aaaacagctg cctggcattc gccgctgaac tatgaacccg 300 

tgggggtgaa ctacccccan gaggaatcat gcctgggcga tgcaanggtg ccaacaggag 360 

gggcgggagg agcatgt 377 

<210> 66 

<211> 305 

<212> DNA 

<213> Homo sapien 



<400> 66 

acgcctttcc ctcagaattc agggaagaga ctgtcgcctg ccttcctccg ttgttgcgtg 60 

agaacccgtg tgccccttcc caccatatcc accctcgctc catcttcgaa ctcaaacacg 120 

aggaaccaac tgcaccctgg tcctcccccc agcccccagt tcaccctcca tccctcacct 180 

tcctccactc taagggatat caacactgcc cagcacaggg gccctgaatt tatgtggttt 240 

ttatatatcc tttaataaga tgcactttat gtcatttttt aacaaagtct gaagaatcac 300 



<210> 57 

<211> 385 

<212> DNA 

<213> Homo sapien 



<400> 67 

actacacaca ctccactcgc ccttgtgaga cactttgtcc cagcacttta ggaatgctga 60 

ggtcggacca gccacatctc atgtgcaaga ttgcccagca gacatcaggt ctgagagttc 120 

cccttttaaa aaaggggact tgcttaaaaa agaagtcCag ccacgattgt gtagagcagc 18 0 

tgtgctgtgc tggagattca cttttgagag agttctcctc tgagacctga tctctagagg 240 

ctgggcagtc ttgcacatga gacggggctg gtctgatctc agcactcctt agtctgcttg 300 

cctctcccag ggccccagcc tggccacacc tgcttacagg gcactctcag atgcccatac 360 

catagttcct gtgctagtgg accgt 335 

<210> 68 

<211> 73 

<212> DNA 

<213> Homo sapien 

<400> G8 

acttaaccag atatactttt accccagatg gggatattct tcgtaaaaaa tgaaaataaa 60 
gtttttttaa tgg 7, 
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<210> 69 

<211> 536 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (536) 
<223> n = A,T,C or G 



<400> 69 

actagtccag tgtggtggaa ttccattgtg ttgggggctc tcaccctcct ctcctgcagc 60 

tccagctttg tgctccgcct ctgaggagac catggcccag catctgagta ccctgccgct 120 

cctgctggcc accctagctg tggccctggc ctggagcccc aaggaggagg ataggataat 180 

cccgggtggc atctataacg cagacctcaa tgatgagcgg gcacagcgcg cccttcactc 240 

cgccatcagc gagtataaca aggccaccaa agatgactac tacagacgtc cgctgcgggc 300 

actaagagcc aggcaacaga ccgtcggggg ggtgaatcac ttcttcgacg tagaggtggg 360 

ccgaaccata tgtaccaagt cccagcccaa cttggacacc tgCgcccccc atgaacagcc 420 

agaactgcag aagaaacagc tgtgctcttt cgagatctac gaagttccct ggggagaaca 480 

qaangtcccc gggtgaaatc caggtgccaa gaaatcctan ggatctgttg ccaggc 536 

<210> 70 
<2il> 477 
<212> DNA 
<213> Homo sapien 
<400> 70 

atgaccccca acaggggccc tctcagccct cctaatgacc cccggcctag ccatgtgact 60 
tcacttccac tccataacgc tcctcacact aggcctacca accaacacac taaccatata 120 
ccaatgatgg cgcgatgtaa cacgagaaag cacataccaa ggccaccaca caccacctgt ISO 
ccaaaaaggc ctccgatacg ggataatcct atttattacc tcagaagttt ttttcttcgc 240 
agggattttt ctgagccttt taccactcca gcctagcccc taccccccaa ctaggagggc 300 
actggcrcccc aacaggcatc accccgctaa atcccctaga agtcccaccc ctaaacacat 360 
ccgtattact cgcatcagga gtatcaacca cctgagctca ccatagtcta atagaaaaca 420 
accgaaacca aattattcaa agcaccgctc attacaattt taccgggtct ctatttt 477 

<210> 71 

<211> 533 

<212> DNA 

<213> Homo sapien 



<220> 

<221> mi3C_f eature 

<222> (1) . . . (533) 

<223> n = A,T,C or G 



<400> 71 

agagctatag gtacagtgtg atctcagctt tgcaaacaca ttctctacat agatagtact 60 

aggtattaat agatatgtaa agaaagaaat cacaccatta ataatggtaa gattggttta 120 

tgtgatctta gtggtatttt tggcaccctt atatatgttt tccaaacttc cagcagtgat I80 

attattccca taacttaaaa agtgagtttg aaaaagaaaa tctccagcaa gcatctcatt 240 

taaataaagg tttgtcatct ttaaaaatac agcaatatgt gacttttcaa aaaagctgtc 300 

aaataggtgt gaccctacta ataattatta gaaatacatt taaaaacacc gagcacccca 360 

agtcagtttg cctcgaaaaa tatcaaatat aacccctaga gaaatgtaca taaaagaacg 420 

cttcgtaatt ttggagtang aggctccctc ctcaatttcg cacttttaaa aagta::atgg 480 

caaaaaaaaa aatccacaac agtatataag gctgtaaaat gaagaattct gcc 533 
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<210> 72 

<211> 511 

<212> DNA 

<213> Homo sapien 

<220> 

<221> raisc_feature 
<222> (1) . . . (511) 
<223> n = A,T,C or G 



<400> 72 

tattacggaa aaacacacca cacaattcaa ctancaaaga anactgcttc agggcgtgta 60 

aaatgaaagg cttccacgca gttacctgac taaagaacac taaaagaggg acaaggctaa 120 

aagccgcagg atgtctacac tatancaggc gctatttggg ttggctggag gagctgtgga 180 

aaacatggan agatcggtgc tgganatcgc cgtggctatc cctcattgtt atcacanagt 240 

gaggttctct gtgtgcccac tggtttgaaa accgttctnc aataatgata gaatagtaca 300 

cacatgagaa ccgaaatggc ccaaacccag aaagaaagcc caactagacc ctcagaanac 360 

gcttctaggg acaataaccg atgaagaaaa gatggcctcc ttgtgccccc gtctgttatg 420 

atttctctcc attgcagcna naaacccgtt cttctaagca aacncaggtg atgatggcna 480 

aaatacaccc ccccccgaag naccnggagg a 511 



<210> 73 

<211> 499 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(499) 
<223> n = A,T,C or G 



<400> 73 

cagcgccago actggCgcca gtaccagtac caacaacagt gccagcgcca gcgccagcac 60 

cagtggtggc ttcagtgctg gtgccagcct gaccgccact ctcacacctg ggctcctcgc 120 

tggcctcggt ggagctggtg ccagcaccag tggcagctct ggtgcctgtg gtttccccta 18 0 

caagtgagat tttagatatt gttaatcccg ccagtcttcc tcttcaagcc agggtgcatc 240 

cccagaaacc tactcaacac agcactctag gcagccacta tcaatcaatt gaagttgaca 300 

ctctgcatca aatctatttg ccatttctga aaaaaaaaaa aaaaaaaggg cggccgcccg 360 

antctagagg gcccgtttaa acccgctgat cagcctcgac tgtgccttct anttgccagc 420 

cacctgttgt ttgcccctcc cccgntgcct tccttgaccc tggaaagtgc cacccccact 480 

gtccttcccc aantaaaat 499 

<210> 74 

<211> 537 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (537) 
<223> n = A,T,C or G 



<400> 74 

cttcatagga gaacacactg aggagatact tgaagaattt ggattcagcc gcgaagagat 



60 
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ttatcagcct aactcagata aaatcattga aagtaataag gtaaaagcta gtctccaact 120 

tccaggccca cggctcaagt gaacttgaat actgcattta cagtgtagag taacacacaa 180 

cattgtatgc acggaaacat ggaggaacag cattacagtg ccctaccact ctaatcaaga 240 

aaagaattac agactctgat tctacagtga tgattgaact ctaaaaatgg taatcattag 300 

ggcctttgat ttataanacc ttgggtactt atactaaatt atggtagtta tactgccttc 3S0 

cagtttgctt gatatatttg ttgatattaa gattcttgac Ctatattttg aatgggttct 420 

actgaaaaan gaacgatata ttcttgaaga catcgataca catttactca cactcttgat 480 

tccacaatgt agaaaatgaa ggaaatgccc caaactgtat ggtgataaaa gtcccgt 537 



<210> 75 

<211> 457 

<212> DNA 

<213> Homo sapien 

<220> 

<221> tnisc_feacure 
<222> (1)...(467) 
<223> n = A,T,C or G 



<400> 75 

caaanacaat tgttcaaaag atgcaaatga tacactactg ctgcagctca caaacacctc 60 

tgcatattac acgcacctcc tcctgctcct caagtagtgt ggtctatttt gccatcatca 120 

cctgctgtct gcttagaaga acggctttct gctgcaangg agagaaatca taacagacgg 180 

tggcacaagg aggccatctt ttcctcatcg gttattgtcc ccagaagcgt cttctgagga 240 

tctagttggg ctttctctct gggr.ttgggc catttcantt ctcatgtgtg tactattcta 300 

tcatcattgt ataacggtct tcaaaccngt gggcacncag agaacctcac tctgcaataa 360 

caatgaggaa tagccacggt gatctccagc accaaatccc cccacgttnc tccagagctc 420 

ctccagccaa cccaaacagc cgccgctatn gtgtagaaca tccctgn 4G7 



<210> 76 

<211> 400 

<212> DNA 

<213> Homo sapien 

<220> 

<221> inisc_f eature 
<222> (1) . . . (400) 
<223> n = A,T,C or G 

<400> 76 

aagctgacag cattcgggcc gagatgtctc gctccg-ggc cttagctgtg ctcgcgctac 60 

tctctcttcc tggcctggag gctatccagc gtactccaaa gattcaggtt tactcacgtc 120 

atccagcaga gaatggaaag tcaaatttcc tgaattgcta tgtgtccggg tttcatccat 180 

ccgacattga agttgaccta ctgaagaatg gagagagaat tgaaaaagtg gagcattcag 24 0 

acttgtcttt cagcaaggac tggtctttct acctctcgta ctacactgaa ttcaccccca 300 

ctgaaaaaga tgagtatgcc tgccgtgtga accatgtgac tttgCcacag cccaagatng 360 

ttnagtggga tcganacatg taagcagcan catgggaggt 400 

<210> 77 

<211> 248 

<212> DNA 

<213> Homo sapien 

<400> 77 

ctggagtgcc ttggtgtttc aagcccctgc aggaagcaga atgcaccctc tgaggcacc^ 60 
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ccagccgccc cggcggggga tgcgaggctc ggagcaccct tgcccggctg tgattgctgc 120 

caggcactgt tcatcccagc ttttctgtcc ctttgctccc ggcaagcgct cctgctgaaa 180 

gttcatatct ggagcctgat gtcttaacga ataaaggtcc catgctccac ccgaaaaaaa 240 

& 3333333 248 

<210> 78 

<211> 201 

<212> DNA 

<213> Homo sapien 



c400> 78 

actagcccag cgcggtggaa ttccattgtg ttgggcccaa cacaatggct acctttaaca 60 

tcacccagac cccgccctgc ccgtgcccca cgctgctgct aacgacagta tgatgcttac 120 

tctgctactc ggaaaccatt tttatgtaat taacgtatgc tttcctgttt ataaatgcct 180 

gattcaaaaa aaaaaaaaaa a 201 

<210> 79 

<211> 552 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (552) 
<223> n = A,T,C or G 



<400> 79 

tcctcttgtt aggtttttga gacaacccta gacctaaact gtgccacaga cttctgaatg 60 

tccaggcagt gccagtaatt tcctcgtaat gattctgtta tcactctccc attctctatt 120 

cctccttctt ctgaagatca atgaagttga aaattgaggt ggacaaatac aaaaaggtag lao 

tgcgatagta taagtatcta agtgcagatg aaagtgtgtt acacatatcc actcaaaatt 240 

atgcaagtta gtaattactc agggttaact aaattacctt aatatgctgt cgaacctact 300 

ctgttcctcg gctagaaaaa attataaaca ggactttgtt agtttgggaa gccaaattga 360 

taatactcta tgttctaaaa gttgggctat acataaanta tnaagaaata tggaatttta 420 

ttcccaggaa tatggggttc acrtatgaat anCacccggg anagaagttt tgantnaaac 480 

cngtcctggt taatacgtta atacgtcctn aatnaacaag gcntgactta tttccaaaaa 540 

aaaaaaaaaa aa 552 

<210> 80 
<211> 476 

<212> DNA ■ ■''•> • 

<213> Homo sapien 



<220> 

<221> misc_f eature 

<222> (1) . . . (476) 

<223> n = A.T.C or G 



<400> 80 

acagggactt gagatgctaa ggccccagag atcgtctgat ccaaccctct tattttcaga 60 

ggggaaaatg gggcctagaa gttacagagc atctagctgg tgcgctggca cccctggcct 120 

cacacagacc cccgagtagc tgggactaca ggcacacagt cactgaagca ggccctgtct 180 

gcaattcacg tcgccacccc caactcaaac attcttcata cgcgatgtcc ttagtcacta 24 0 

agg-caaact ttcccaccca gaaaaggcaa cttagataaa atcctagagt accttcatac 300 

ccttccaagt cctcctccag cctcactttg agtcctcctt gggggctgat aggaantncc 360 



wo 00/04149 PCT/US99/15838 

31 



ccctggcctt cccaataaaa tctccatcca tctcatgttt aatctggtac gcntaaaaat 420 
gctgaaaaaa ttaaaatgtt ctggtttcnc ttcaaaaaaa aaaaaaaaaa aaaaaa 476 

<210> 81 

<211> 232 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (232) 

<223> n = A,T,C or G 



<400> 81 

tttttttttg tatgccntcn ctgtggngct attgttgctg ccaccctgga ggagcccagt 60 

tcctcccgta tctttctttt ctgggggatc ttcctggctc tgcccctcca ttcccagcct 120 

ctcatcccca tcttgcacct ttgctagggt cggaggcgct ttcctggtag cccctcagag 180 

actcagtcag cgggaataag tcctaggggt ggggggtgcg gcaagccggc ct 232 



<210> 82 

<211> 383 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc:_f eature 
<222> (1) . . . (333) 
<223> n - A,T,C or G 



<400> 82 

aggcgggagc agaagctaaa gccaaagccc aagaagagtg g=agtgccag cactggtgcc 60 

agtaccagta ccaacaacat gccagtgcca gcgccagcac cagtggtggc ctcagtgctg 120 

gtgccagccc gaccgccact ctcacatttg ggctcttcgc tggcctcggt ggagccggtg 180 

ccagcaccag tggcagctct ggtgcctgtg gtttctccta caagtgagat tttagatatt 240 

gtcaatcctg ccagcctttc tcttcaagcc agggtgcacc ctcagaaacc tactcaacac 300 

agcaccccng gcagccacta tcaatcaatt gaagttgaca ccctgcatta aatctatttg 360 

ccatttcaaa aaaaaaaaaa aaa -jo-i 



<210> 83 

<211> 494 

<212> DNA 

<213> Homo sapien 

<220> 

<221> nriisc_f eature 
<222> (1)...(494) 
<223> n = A,T,C or G 



<400> 83 

accgaattgg gaccgccggc ttacaagcga tcatgtcccc cagtattacc tcaacgagca 60 

gggagatcga gtctatacgc tgaagaaatt cgacccgatg ggacaacaga cctgctcagc 120 

ccatcctgct cggttctccc cagatgacaa atactctcga caccgaatca ccatcaagaa 180 

acgcttcaag gtgcccatga cccagcaacc gcgccctgtc ctctgagggt ccttaaactg 24 0 

atgcctttcc tgccacctgc taccccccgg agactccgta accaaactct tcggactgtg 300 

agccctgacg cctttttgcc agccatactc tttggcntcc agtctctcgt ggcgattgat 360 
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tatgctcgtg tgaggcaatc atggtggcat cacccatnaa gggaacacat ttganttttt 420 
tttcncatat tttaaattac naccagaaCa nttcagaata aatgaattga aaaactctta 480 
aaaaaaaaaa aaaa 494 



<210> 84 

<211> 380 

<212> DNA 

<213> Homo sapien 

<220> 

<221:> misc_feature 
<222> (1) . . . (380) 
<223> n = A,T,C or G 



<400> 84 

gctggtagcc tatggcgCgg ccacggangg gctcctgagg cacgggacag tgacttccca 60 

agtatcctgc gccgcgtctt ctaccgtccc tacctgcaga tctccgggca gattccccag 120 

gaggacacgg acgtggccct catggagcac agcaactgct cgtcggagcc cggcttctgg 180 

gcacaccccc ctggggccca ggcgggcacc tgcgcctccc agtatgccaa ctggctggtg 240 

gtgctgctcc tcgtcatctt cctgctcgtg gccaacatcc tgccggtcac ttgctcattg 300 

ccatgctcag ttacacactc ggcaaagtac agggcaacag cnatctctac tgggaaggcc 360 

agcgttnccg cctcatccgg 380 



<210> 85 

<211> 431 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . .'. (481) 
<223> n = A,T,C or G 



<400> 85 

gagttagctc ctccacaacc ttgatgaggt cgtctgcagc ggcctcccgc ttcataccgc 60 

tnccatcgtc atactgtagg tttgccacca cctcctgcat cttggggcgg ctaatatcca 120 

ggaaactctc aatcaagtca ccgtcnatna aacctgtggc tggtcctgtc ttccgctcgg 180 

tgtgaaagga tctccagaag gagtgctcga tcttccccac acttttgatg actctatcga 240 

gtcgattctg catgtccagc aggaggttgt accagctctc tgacagtgag gtcaccagcc 300 

ctaccatgcc ntcgaacgcg ccgaagaaca ccgagcctcg tgtggggggt gnagtctcac 360 

ccagat-ctg cattaccaga nagccgtggc aaaaganatt gacaactcgc ccaggnngaa 420 

aaagaacacc tcccggaagt gctngccgct ccccgtccnt tggtggnngc gcntnccctt 480 

t 481 



<210> 86 

<211> 472 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1)...{472) 

<223> n = A,T,C or G 



<400> 86 
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aacatcttcc tgtacaatgc tgtgcaacat cgatccgatn tcgtctgctg agaattcatt 50 

acttggaaaa gcaacttnaa gcctggacac tggtattaaa attcacaata tgcaacacct 120 

taaacagtgt gtcaatctgc tccctcactt tgtcatcacc agtctgggaa taagggtacg 180 

ccctattcac acctgttaaa agggcgctaa gcatctttga ttcaacatct ttttttttga 240 

cacaagtccg aaaaaagcaa aagtaaacag ttnttaattt gttagccaac tcactttctt 300 

cacgggacag agccactcga cttaaaaagc aaattgcata atattgagct ttgggagctg 3S0 

atatntgagc ggaagantag cctttctact tcaccagaca caacccct.tt catattggga 420 

tgttnacnaa agttatgtct ctcacagatg ggatgctttc gtggcaattc tg 472 



<210> 87 

<21l5 413 

<212> DNA 

<213> Homo sapien 

<220> 

<221> tnisc_f eature 
<222> (1) . . . (413) 
<223> n " A,T,C or G 



<400> 87 

agaaaccagc atctctnaaa acaaccccrc ataccttgtg gacctaattt tgtgtgcgtg 60 

tgtgtgcgcg cgcatattac atagacaggc acaccctttt tacttttgta aaagcttatg 120 

cctccttggt atctatatct gtgaaagttt taatgatccg ccacaatgtc ttggggaccc 180 

ttgtctcctg tgtaaatggt actagagaaa acacctatnt tatgagtcaa r.ctagttngc 240 

tttattcgac atgaaggaaa tttccagatn acaacactna caaactctcc cttgactagg 300 

ggggacaaag aaaagcanaa ctgaacatna gaaacaattn cctggtgaga aaccncataa 360 

acagaaatcg ggtngtatat tgaaananng catcattnaa acgttttttt ttt 413 



<210> 88 

<211> 448 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (448) 
<223> n = A,T,C or G 



<400> 88 

cgcagcgggt cctctctatc tagccccagc ctctcgcctg ccccactccc cgcgtcccgc 60 

gtcctagccn accacggccg ggcccccgcg cgccccgctg ctcctgctgg ccatcctggc 120 

cgtggccctg gccgcgagcc ccgcggccgg ccccagtccc ggcaagccgc cgcgcctggt 180 

gggaggccca tggaccccgc gtggaagaag aaggtgtgcg gcgtgcactg gactttgccg 240 

tcggcnanta caacaaaccc gcaacnactt ttaccnagcn cgcgctgcag gttgtgccgc 3 00 

cccaancaaa ttgttactng gggtaantaa ttcttggaag ttgaacctgg gccaaacnng 360 

Cttaccagaa ccnagccaat tngaacaatt ncccctccat aacagcccct tttaaaaagg 420 

gaancantcc tgntcttttc caaacttt 448 



<210> 89 

<211> 463 

<212> DNA 

<213> Komo sapien 

<220> 

<22l> misc feature 
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<222> (1)...(463) 
<223> n = A,T,C or G 

<400> 89 

gaattttgtg cactggccac tgtgatggaa ccattgggcc aggatgcttt gagtttatca 60 

gtagtgattc tgccaaagtt ggtgttgtaa catgagtatg taaaatgtca aaaaatcagc 120 

agaggtctag gtccgcatat cagcagacag tttgtccgtg tattttgtag cctcgaagtc 180 

ctcagtgaca agttnnttct gatgcgaagt tctnattcca gtgttttagt cctttgcatc 240 

tttnatgttn agacttgcct ctntnaaatt gcttttgtnt tctgcaggta ctatctgtgg 300 

tctaacaaaa tagaannact tctctgcttn gaanatttga atatcttaca tctnaaaatn 360 

aattctctcc ccatannaaa acccangccc ttggganaat tcgaaaaang gntccttcnn 420 

aattcnnana anttcagncn tcatacaaca naacngganc ccc 463 

<210> 90 
<211> 400 
<212> DNA 
' <213> Homo sapien 

<220> 

<22l> misc_f eature 

<222> (1) . . . (400) 

<223> n « A,T,C or G 

<400> 90 

agggactgaa ggcctnttnt actgtcggac tgtccancca ccaactctac aagctgctgt 60 

rttccactca ctgtctgtaa gcntnttaac ccagactgta tcttcacaaa tagaacaaat 120 

tcrtcaccag tcacatcttc taggaccttt ttggatccag tcagtataag ctctcccact 180 

tcctttgtta agactccatc tggcaaagtc tcaagttttg cagaaaggaa tttaattgct 240 

cgttctctaa caatgtcctc tccttgaagt acttggctga acaacccacc tnaagtccct 300 

ttgcgcatcc attttaaata tacttaatag ggcattggtn cactaggtta aatcctgcaa 360 

gagtcatctg tctgcaaaag tcgcgttagt atatctgcca 400 

<210> 91 

<211> 480 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(480) 
<223> n = A,T,C or G 

<400> 91 

gagctcggat ccaataatct ttgtctgagg gcagcacaca tatncagtgc catggnaact 60 

ggtctacccc acatgggagc agcatgccgt agntatataa ggtcactccc tgagtcagac 120 

atgcctcttt gactaccgtg tgccagtgct ggtgattctc acacacctcc nnccgctctt 180 

cgtggaaaaa ctggcactcg nctggaacta gcaagacatc acttacaaat tcacccacga 24 0 

gacacttgaa aggtgtaaca aagcgactct tgcattgctt tttgtccctc cggcaccagt 3 00 

tgtcaacacc aacccgctgg tttgcctcca tcacatttgt gatctgtagc tctggataca 360 

tctcctgaca gtactgaaga acctcttctt ttgttccaaa agcaactctt ggtgcccgtt 420 

ngatcaggtc cccatttccc agcccgaatg tccacatggc atatnttact tcccacaaaa 480 

<210> 92 
<211> 477 
<212> DNA 
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<213> Homo sapien 
<220> 

<221> misc_feature 
<222> (1) . . . (477) 
<223> n = A,T,C or G 



<400> 92 

atacagccca natcccacca cgaagatgcg cttgttgact gagaacctga tgcggtcact 60 

ggtcccgccg tagccccagc gactctccac ctgctggaag cggttgatgc tgcactcctt 120 

cccacgcagg cagcagcggg gccggtcaat gaactccact cgtggcttgg ggttgacggt lao 

taantgcagg aagaggctga ccacctcgcg gtccaccagg acgcccgact gtgcgggacc 240 

tgcagcgaaa ctcctcgacg gtcacgagcg ggaagcgaat gangcccagg gccttgccca 300 

gaaccttccg cctgttctct ggcgtcaccc gcagctgctg ccgctnacac tcggcctcgg 360 

accagcggac aaacggcgtt gaacagccgc acctcacgga cgcccantgt gtcgcgctcc 420 

aggaacggcn ccagcgtgtc caggtcaatg tcggtgaanc ctccgcgggt aatggcg 477 

<210> 93 

<211> 377 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_f eaCure 
<222> (1) . . . (377) 
<223> n = A,T,C or G 



<400> 93 

gaacggctgg accttgcctc gcattgtgct gctggcagga ataccttggc aagcagctcc 60 

agtccgagca gccccagacc gctgccgccc gaagctaagc ccgcctccgg ccctcccctc 120 

cgccccaatg cagaaccant agtgggagca ctgtgtttag agctaagagt gaacactgtn 180 

tgattttact tgggaatttc ctctgttata tagcttttcc caatgctaat ttccaaacaa 240 

caacaacaaa araacatgtt tgcctgctna gttgtataaa agtangtgat tctgtatnta 300 

aagaaaacat tactgttaca tatactgctt gcaanttctg tatttattgg cnccccggaa 360 

ataaatatat tactaaa 2-j-j 

<210> 94 

c211> 495 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (495) 

<223> n = A,T,C or G 



<400> 94 

ccctttgagg ggttagggcc cagttcccag tggaagaaac aggccaggag aantgcgtgc 60 

cgagctgang cagatttccc acagtgaccc cagagccctg ggctatagtc tctgacccct 120 

ccaaggaaag accacctccc ggggacatgg gctggagggc aggacctaga ggcaccaagg 180 

gaaggcccca ttccggggcc gttccccgag gaggaaggga aggggctctg tgtgcccccc 240 

acgaggaana ggccctgant cctgggatca nacaccccct cacgtgtatc cccacacaaa 300 

tgcaagctca ccaaggcccc cccccagtcc ctcccctaca ccctgaacgg ncaccggccc 360 

acacccaccc agancancca cccgccatgg ggaatgtnct caaggaaccg cngggcaacg 420 

tggactccng tcccnnaagg gggcagaatc tccaacagan gganngaacc cttgctnana 460 
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aaaaaaaana aaaaa 

<210> 95 

<211> 472 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (472) 
<223> n = A,T,C or G 



<400> 95 

ggttacttgg tttcatcgcc accactcagc ggacgtcatt tagaaccatt ttgtctgctc 60 

cctcrggaag ccttgcgcag agcggacttt gtaattgttg gagaacaact gctgaatttt 120 

tagctgtttt gagctgattc gcaccactgc accacaactc aatatgaaaa ctatctnact 130 

catttattat cttgtgaaaa gcatacaatg aaaactttgt tcatactgta tttatcaagt 240 

atgatgaaaa gcaatagata tatattcttt tattatgttn aattatgatt gccattatta 300 

atcggcaaaa tgcggagrgt atgttctttt cacagtaata tatgcctttc gtaacttcac 360 

ttggttattt tattgtaaat gaattacaaa attcttaact taagaaaatg gtangttata 420 

tttanttcan r.aatrtcttt ccttgtttac gttaattttg aaaagaacgc at 472 



<210> 9S 

<211> 476 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) ... (476) 
<223> n = A,T,C or G 



<400> 96 

ctgaagcatt tctccaaacc tntctacttt tgtcattgat acctgtagta agctgacaat 60 

gtggcgaaat ttcaaaatta tatgtaactt ctactagttt cactttctcc cccaagtctt 120 

ttttaactca tgacttccac acacacaatc cagaacttat cacatagcct ccaagtcttt 180 

attcttcaca gtagatgatg aaagagtcct ccagtgtctt gngcanaatg tcctagntat 240 

agctggatac atacngtggg agttccataa actcatacct cagtgggact naaccaaaat 3 00 

tgtg-tagcc tcaattccta ccacactgag ggagcctccc aaaccactac attcttatct 360 

gcaggtactc ctccagaaaa acngacaggg caggctrgca tgaaaaagtn acatctgcgt 420 

tacaaagcct atcttcccca nangcctgtn aaggaacaac ttaatcttct agcttt 476 



<210> 97 

<211> 479 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (479) 
<223> n = A,T,C or G 

<400> 97 

actctttcta atgctgatat gatcttgagt ataagaatgc atatgtcact agaatggata 60 
aaacaacgct gcaaacttaa cgttcttatg caaaatggaa cgctaatgaa acacagctta 120 
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caatcgcaaa tcaaaactca caagtgctca tctgctgtag atttagcgta ataagactta 180 

gattgtgctc cttcggatat gattgtttct canatcttgg gcaatntccc ttagtcaaat 240 

caggctacta gaattctgtt attggatatn tgagagcatg aaattcccaa naatacactt 300 

gcgattatna aattaatcac aaatttcact tatacctgct atcagcagct agaaaaacat 360 

ntnnctttta natcaaagca ttttgcgttt ggaantgtnn aaatgaaatc tgaatgtggg 420 

ttcnatccta ttttttcccn gacnactant tnctttttta gggnctattc tganccatc 479 

<210> 98 

<211> 461 

<212> DMA 

<213> Homo sapien 

<400> 98 

agtgactcgt cctccaacaa aaccccttga tcaagtttgt ggcaccgaca atcagaccta 60 

tgctagttcc tgtcatctat tcgctactaa atgcagactg gaggggacca aaaaggggca 120 

tcaactccag ctggattatt ttggagcctg caaatctatt cctacttgta cggaccttga IBO 

agtgattcag tttcctctac ggatgagaga ccggctcaag aatatcctca tgcagcttta 240 

tgaagccact ctgaacacgc tggttatcta gatgagaaca gagaaataaa gtcagaaaat 300 

ttacccggag aaaagaggct tcggctgggg accatcccat tgaaccttct cttaaggact 360 

ttaagaaaaa ctaccacatg ttgtgtatcc tggtgccggc cgtctatgaa ctgaccaccc 420 

ttcggaataa tcttgacgct cctgaacttg ctcctctgcg a 461 

<210> 99 

<211> 171 

<212> DNA 

<213> Homo sapien 

<400> 99 

gtggccgcgc gcaggtgttt cctcgtaccg cagggccccc tcccttcccc aggcgtccct 60 

cggcgcccct gcgggcccga ggaggagcgg ccggcgggtg gggggagtgc gacccacccc 120 

cggtgagaaa agcctcctct agcgatctga gaggcgtgcc ttgggggtac c 171 

<210> 100 
<211> 269 
<212> DKA 
<213> Homo sapien 

<400> 100 

cggccccaag tgcaactcca gccggggccg tgcggacgaa gattctgcca gcagttggtc 60 

cgactgcgac gacggcggcg gcgacagtcg caggtgcagc gcgggcgcct ggggtcttgc 120 

aaggctgagc tgacgccgca gaggtcgtgc cacgtcccac gaccctgacg ccgtcgggga 180 

cagccggaac agagcccggt gaagcgggag gcctcgggga gcccctcggg aagggcggcc 24 0 

cgagagatac gcaggtgcag gtggccgcc 269 

<210> 101 
<211> 405 
<212> DNA 
<213> Homo sapien 

<400> 101 

tttttttttt ttttggaatc tactgcgagc acagcaggtc agcaacaagt ttattttgca 60 

gctagcaagg taacagggta gggcatggtt acatgttcag gtcaacttcc Cttgtcgcgg 120 

ttgattggct tgtctttatg ggggcggggt ggggtagggg aaacgaagca aataacacgg 180 

agtcggtgca ccccccctgt agaacctggt tacaaagctt ggggcagttc acctggtctg 240 

tgaccgtcat tctcctgaca ccaatgttat tagaagtcag gacatctttt agagagtcca 300 



1 
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ctgtcctgga gggagattag ggtttcctgc caaatccaac aaaatccact gaaaaagttg 360 
gatgatcagc acgaataccg aggcatactc tcatatcggt ggcca 405 



<210> 102 
<211> 470 
<212> DNA 
<213> Homo saplen 



<400> 102 

tttttttttt Cttttttttt tttttcttct tttttttttt tttttttttt tttttttttt 60 

ggcactcaat ccatttttat ttcaaaatgt ctacaaactt aatcccatta tacggtattt 120 

tcaaaatcta aattatccaa attagccaaa tccttaccaa ataataccca aaaatcaaaa 180 

atatacttct ttcagcaaac ttgttacata aattaaaaaa atacatacgg ctggtgtttt 240 

caaagtacaa ttatcttaac actgcaaaca ttttaaggaa ctaaaataaa aaaaaacact 300 

ccgcaaaggt taaagggaac aacaaattct tttacaacac cattataaaa atcatatctc 360 

aaaccttagg ggaatatata cttcacacgg gatcttaact ttcactcacc ttgtttattt 420 

tttcaaacca tcgtttgggc ccaacacaat ggaatccccc ctggactagc 470 

<210> 103 
<211> 581 
<212> DNA 
<213> Homo- sapien 

<400> 103 

tttttttttt ttttttttga cccccctctt ataaaaaaca agttaccatt ttattttact 60 

tacacatatt tattttacaa ttggtattag atattcaaaa ggcagctttt aaaatcaaac 120 

taaatggaaa ctgccttaga tacataattc ttaggaatta gcttaaaatc tgcctaaagt 180 

gaaaatcttc tctagctctt ttgactgtaa atttttgact cttgtaaaac atccaaattc 240 

atttttcttg tctttaaaat tatctaatct ttccattttt tccctattcc aagtcaattt 300 

gcttctctag cctcatttcc tagctcttat ctactattag taagtggctt ctttcctaaa 360 

agggaaaaca ggaagagaaa tggcacacaa aacaaacatt ttatattcat atttctacct 420 

acgttaacaa aatagcattt tgtgaagcca gctcaaaaga aggcttagat ccttttatgt 480 

ccattttagt cactaaacga tatcaaagtg ccagaatgca aaaggtttgt gaacatttat 540 

tcaaaagcta atataagata tttcacatac tcatctttct g 581 



<210> 104 
<211> 578 
<212> DNA 
<213> Homo sapien 



<400> 104 

tttttttttt tttttttttt tttttctctt cttttttttt gaaatgagga tcgagttttt 60 

cactctctag atagggcatg aagaaaactc atctttccag ctttaaaata acaatcaaat 120 

ctcttatgct atatcatatt ttaagttaaa ctaatgagtc actggcttat cttctcctga 180 

aggaaatctg ttcattcttc tcattcatat agttatatca agtactacct tgcatattga 240 

gaggtttttc ttctctattt acacatatat ttccatgtga atttgtatca aacctttatt 300 

ttcatgcaaa ctagaaaata atgtttcttt tgcataagag aagagaacaa tatagcatta 360 

caaaactgct caaattgttt gttaagttat ccattataat tagttggcag gagctaatac 420 

aaatcacatt tacgacagca ataataaaac tgaagtacca gttaaatatc caaaataatt 480 

aaagcaacat ttttagcctg ggtataatta gctaattcac tttacaagca tttattagaa 54 0 

tgaattcaca tgttattatt cctagcccaa cacaatgg 578 



<210> 105 
<211> 538 
<212> DNA 
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<213> Homo sapien 
<400> 105 

tttttctttt tttttcagta ataatcagaa caatatttat ttttatattt aaaattcaca 60 

gaaaagtgcc ctacatttaa taaaagtttg cttctcaaag tgatcagagg aattagatat 120 

gtctcgaaca ccaatattaa tttgaggaaa atacaccaaa atacattaag taaattattt 180 

aagatcatag agcttgtaag cgaaaagata aaacttgacc tcagaaactc tgagcattaa 240 

aaatccacta ttagcaaata aattaccatg gacttcttgc tttaattttg tgatgaatat 300 

ggggcgtcac tggtaaacca acacattctg aaggatacat tacttagtga tagattccta 360 

tgcactttgc taatacgcgg atatgagttg acaagcctct ctttcttcaa tcttttaagg 420 

ggcgagaaat gaggaagaaa agaaaaggat tacgcatact gttctttcta tggaaggatt 480 

agatatgctt ccttcgccaa tatcaaaaaa ataataatgt ttactactag tgaaaccc 538 

<2ia> 106 
<211> 473 
<212> DNA 
<213> Homo sapien 

<400> 106 

cctttttttt ttttctagtc aagtttctat ttttattata actaaagtct cggccatttc 60 

atttattagc tctgcaactt acatattcaa attaaagaaa cgttttagac aaccgtacaa 120 

tttataaatg taaggtgcca ttattgagta atatattcct ccaagagtgg atgtgtcccc 18 0 

cctcccacca actaatgaac agcaacacta gtttaatttt attagtagar. atacactgct 240 

gcaaacgcta atccccttct ccatccccat gcgatattgt gcatatgtgt gagctggtag 300 

aatgcatcac aatctacaat caacagcaag atgaagccag gctgggcttt cggtgaaaat 360 

agaccgtgcc tgtctgaatc aaatgatctg accrtatcctc ggtggcaaga actcttcgaa 420 

ccgcttcctc aaaggcgccg ccacacttgt ■ ggctctttgc acttgttcca aaa 473 

<210> 107 
<211> 1621 
<212> DNA 
<213> Homo sapien 

<400> 107 

cgccatggca ctgcagggca tctcggtcat ggagctgtcc ggcctggccc cgggcccgtc 60 

ctgtgctatg gtcctggctg actccggggc gcgcgtggta cgcgtggaoc ggcccggctc 120 

ccgctacgac gtgagccgct tgggccgggg caagcgctcg ctagtgctgg acctgaagca 180 

gccgcgggga gccgccgtgc tgcggcgtct gtgcaagcgg tcggacgtgc tgctggagcc 240 

cttccgccgc ggtgtcatgg agaaactcca gctgggccca gagattctgc agcgggaaaa 300 

tccaaggctt atttatgcca ggctgagtgg atttggccag ccaggaagct tctgccggtt 360 

agccggccac gatatcaact attcggcttt gtcaggtgct ctctcaaaaa ttggcagaag 420 

tggtgagaac ccgtatgccc cgctgaatct cctggctgac tttgctggtg gtggccttat 480 

gtgtgcactg ggcattataa tggctctttt tgaccgcaca cgcactgaca agggtcaggt 54 0 

cattgatgca aatatggtgg aaggaacagc atatttaagt tcttttctgt ggaaaactca 600 

gaaatcgagt ctgtgggaag cacctcgagg acagaacatg ttggatggcg gagcaccttt 660 

ctatacgact tacaggacag cagatgggga attcatggct gttggagcaa cagaacccca 720 

gttccacgag ctgctgatca aaggacttgg actaaagtct gatgaacttc ccaatcagat 780 

gagcatggat gattggccag aaatgaagaa gaagtttgca gatgtatttg caaagaagac 840 

gaaggcagag tggtgtcaaa tctttgacgg cacagatgcc tgtgtgactc cggttctgac 900 

ttttgaggag gttgttcatc atgatcacaa caaggaacgg ggctcgttta tcaccagtga 960 

ggagcaggac gtgagccccc gccctgcacc tctgctgtta aacaccccag ccatcccttc 1020 

tttcaaaagg gatcctttca taggagaaca cactgaggag atacttgaag aatttggatt 1080 

cagccgcgaa gagatttatc agcttaactc agataaaatc attgaaagta ataaggtaaa 1140 

agctagtctc taacttccag gcccacggct caagtgaatt tgaatactgc acttacagtg 1200 

Cagagtaaca cataacattg tatgcatgga aacatggagg aacagtatta cagcgtccta 1260 
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ccactctaat caagaaaaga attacagact ctgattctac agcgatgatt gaattctaaa 1320 

aatggctatc actagggctc ttgattcata aaactttggg tacttatact aaattacggt 1380 

agttattctg ccttccagtt tgcttgatat attcgtcgat attaagattc ttgacccata 1440 

Ctctgaacgg gttctagtga aaaaggaatg atatattctt gaagacatcg atatacattt 1500 

atctacactc ttgactctac aatgtagaaa atgaggaaat gccacaaact gtatggtgat 1560 

aaaagtcacg tgaaacaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1620 
a 



<210> 108 
<211> 382 
<212> PRT 
<213> Homo sapien 

<400> 108 

Met Ala Leu Gin Gly lie Ser Val Met Glu Leu Ser Gly Leu Ala Pro 

15 10 15 

Gly Pro Phe Cys Ala Met Val Leu Ala Asp Phe Gly Ala Arg Val Val 

20 25 30 

Arg Val Asp Arg Pro Gly Ser Arg Tyr Asp Val Ser Arg Leu Gly Arg 

35 40 45 

Gly Lys Arg Ser Leu Val Leu Asp Leu Lys Gin Pro Arg Gly Ala Ala 

50 55 60 

Val Leu Arg Arg Leu Cys Lys Arg Ser Asp Val Leu Leu Glu Pro Phe 
" 70 75 80 

Arg Arg Gly Val Met Glu Lys Leu Gin Leu Gly Pro Glu He Leu Gin 

85 90 95 

Arg Glu Asn Pro Arg Leu He Tyr Ala Arg Leu Ser Gly Phe Gly Gin 

100 105 110 

Ser Gly Ser Phe Cys Arg Leu Ala Gly His Asp He Asn Tyr Leu Ala 

115 120 125 

Leu Ser Gly Val Leu Ser Lys He Gly Arg Ser Gly Glu Asn Pro Tyr 

130 135 140 

Ala Pro Leu Asn Leu Leu Ala Asp Phe Ala Gly Gly Gly Leu Met Cys 

150 155 160 

Ala Leu Gly He He Met Ala Leu Phe Asp Arg Thr Arg Thr Asp Lys 

165 170 175 

Gly Gin Val He Asp Ala Asn Met Val Glu Gly Thr Ala Tyr Leu Ser 

180 185 190 

Ser Phe Leu Trp Lys Thr Gin Lys Ser Ser Leu Trp Glu Ala Pro Arg 

195 200 205 

Gly Gin Asn Met Leu Asp Gly Gly Ala Pro Phe Tyr Thr Thr Tyr Arg 

210 215 220 

Thr Ala Asp Gly Glu Phe Met Ala Val Gly Ala He Glu Pro Gin Phe 
225 230 235 240 

Tyr Glu Leu Leu He Lys Gly Leu Gly Leu Lys Ser Asp Glu Leu Pro 

245 250 255 

Asn Gin Met Ser Met Asp Asp Trp Pro Glu Met Lys Lys Lys Phe Ala 

260 265 270 

Asp Val Phe Ala Lys Lys Thr Lys Ala Glu Trp Cys Gin He Phe Asp 

275 280 285 

Gly Thr Asp Ala Cys Val Thr Pro Val Leu Thr Phe Glu Glu Val Val 

290 295 300 

His His Asp His Asn Lys Glu Arg Gly Ser Phe He Thr Ser Glu Glu 

310 315 320 

Gin Asp Val Ser Pro Arg Pro Ala Pro Leu Leu Leu Asn Thr Pro Ala 



1621 



I 
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325 

lie Pro Ser Phe Lys Arg 
340 

lie Leu Glu Glu Phe Gly 
355 

Ser Asp Lys He He Glu 
370 



330 

Asp Pro Phe He Gly 
345 

Phe Ser Arg Glu Glu 
360 

Ser Asn Lys Val Lys 
375 



335 

Glu His Thr Glu Glu 
350 

He Tyr Gin Leu Asn 

365 
Ala Ser Leu 
380 



<210> 109 
<211> 1524 
<212> DNA 
<213> Kotno sapien 

<400> 109 

ggcacgaggc tgcgccaggg cccgagcgga ggcgggggca gcctcgccag cgggggcccc 60 

gggcctggcc atgccccact gagccagcgc ctgcgcctct acctcgccga cagctggaac 120 

cagtgcgacc tagcggccct cacctgcttc ctcctgggcg tgggctgccg gccgaccccg 180 

ggtttgtacc acctgggccg cactgtcctc tgcatcgacc tcatggtttt cacggcgcgg 24 0 

ctgctccaca tctccacggt caacaaacag ctggggccca agatcgtcat cgtgagcaag 300 

atgatgaagg acgcgttctt cttcctcttc ctcctcggcg tgtggctggc agcctatggc 360 

gtggccacgg aggggctccc gaggccacgg gacagcgact ccccaagtat cctgcgccgc 420 

gtcccctacc gcccctacct gcagatcttc gggcagattc cccaggagga catggacgtg 430 

gccctcatgg agcacagcaa ctgctcgtcg gagcccggct tctgggcaca ccctcctggg 540 

gcccaggcgg gcacctgcgt ctcccagtat gccaactggc r.ggtggtgct gctcctcgtc 600 

atctr.ccr.gc tcgtggccaa catcctgctg gtcaacttgc tcattgccat gtccagttac 660 

acattcggca aagtacaggg caacagcgat cuctactgga aggcgcagcg ttaccgcctc 720 

acccgggaat tccactctcg gcccgcgctg gccccgccct tcaccgtcat cr.cccacttg 780 

cgcctcctgc tcaggcaatt gtgcaggcga ccccggagcc cccagccgtc ctccccggcc 84 0 

ctcgagcatc tccgggctta ccttcctaag gaagccgagc ggaagctgct aacgtgggaa 900 

tcgg-gcata aggagaactt tctgctggca cgcgctaggg acaagcggga gagcgactcc 960 

gagcgtctga agcgcacgtc ccagaaggtg gacttggcac tgaaacagct gggacacatc 1020 

cgcgagtacg aacagcgccc gaaagtgctg gagcgggagg tccagcagtg tagccgcgCc 1080 

ctggggcggg tggccgaggc cctgagccgc tctgccttgc tgcccccagg tgggccgcca 114 0 

ccccccgacc tgcccgggcc caaagactga gccctgctgg cggacttcaa ggagaagccc 1200 

ccacagggga ttttgctcct agagtaaggc tcatctgggc ctcggccccc gcacctggtg 1260 

gccttgtcct tgaggtgagc cccacgtcca tctgggccac cgtcaggacc accttcggga 1320 

gtgtcatcct tacaaaccac agcatgcccg gctcctccca gaaccagtcc cagcccggga 1380 

ggatcaaggc ctggatcccg ggccgctatc catccggagg ctgcagggtc cttggggtaa 144 0 

cagggaccac agacccccca ccactcacag attcctcaca ctggggaaat aaagccattt 150O 

cagaggaaaa aaaaaaaaaa.-aaaa 1524 

<210> 110 

<211> 3410 

<212> DNA 

<213> Homo sapien 



<400> 110 

gggaaccagc ctgcacgcgc tggctccggg tgacagccgc gcgccccggc caggatctga 60 

gtgatgagac gtgtccccac tgaggtgccc cacagcagca ggtgttgagc atgggctgag 120 

aagctggacc ggcaccaaag ggctggcaga aatgggcgcc tggctgattc ccaggcagtc 180 

ggcggcagca aggaggagag gccgcagctt ctggagcaga gccgagacga agcagttctg 240 

gagtgcctga acggccccct gagccctacc cgcctggccc accacggtcc agaggctgtg 300 

ggtgacccgc ctgctgcggc accggaaagc ccagctctcg ctggtcaacc tgccaacctt 360 

tggcctggag gtgcgtctgg ccgcaggcat cacctatgcg ccgcctctgc tgctggaagt 420 

gggggtagag gagaagttca tgaccatggt gctgggcatc ggtccagtgc tgggcctggt 4 80 
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crgcgtcccg ctcctaggct cagccagtga ccactggcgt ggacgctatg gccgccgccg 540 

gcccttcatc tgggcaccgt ccttgggcat cctgctgagc ctctttctca ccccaagggc 600 

cggccggcta gcagggctgc tgtgcccgga tcccaggccc ctggagctgg caccgctcat 660 

cctgggcgtg gggctgctgg actcctgtgg ccaggtgtgc ttcacCccac tggaggccct 720 

gccctctgac ctctcccggg acccggacca ctgtcgccag gcctactctg tctacgcctc 78 0 

catgatcagt cttgggggct gcctgggcta cctcctgcct gccattgact gggacaccag 640 

tgccctggcc ccctacctgg gcacccagga ggagtgcccc tttggcctgc tcaccctcat 900 

ctcccccacc cgcgcagcag ccacactgct ggtggctgag gaggcagcgc tgggccccac 960 

cgagccagca gaagggccgc cggccccctc cttgtcgccc cactgctgtc catgccgggc 1020 

ccgcttggct ttccggaacc tgggcgccct gcctccccgg ctgcaccagc tgtgctgccg 1030 

catgccccgc accctgcgcc ggctcttcgt ggctgagctg tgcagctgga tggcacccat 114 0 

gaccttcacg ctgttttaca cggatttcgr. gggcgagggg ctgtaccagg gcgtgcccag 1200 

agctgagccg ggcaccgagg cccggagaca ctatgatgaa ggcgttcgga tgggcagcct 1260 

ggggctgttc ccgcagtgcg ccatctcccc ggrcttctcc ccggtcatgg accggccggt 1320 

gcagcgattc ggcactcgag cagtctactt ggccagtgtg gcagctttcc ctgtggctgc 1380 

cggcgccaca tgcctgtccc acagcgtggc cgcggtgaca gcttcagccg ccctcaccgg 1440 

gttcaccttc tcagccctgc agatcctgcc ctacacactg gcctccctct accaccggga 1500 

gaagcaggcg ttcctgccca aatac::gagg ggacactgga ggtgctagca gtgaggacag 1560 

cctgatgacc agcttcctgc caggccctaa gcctggagct cccttcccta atggacacgt 1620 

gggtgctgga ggcagtggcc tgctcccacc tccacccgcg ctctgcgggg cctctgcctg 1680 

tgar.gtctcc gtacgtgtgg Cggtgggtga gcccaccgag gccagggtgg Ctccgggccg 1740 

gggcatctgc ctggacctcg ccatcctgga tagtgccctc ctgctgtccc aggtggcccc 1800 

acccccgttc atgggctcca ctgtccagct cagccagtct gtcactgcct atatggtgr.c 1960 

tgccgcaggc ctgggtctgg tcgccattca ctttgc.taca caggtagtar ttgacaagag 1920 

cgacttggcc aaatactcag cgragaaaac ttccagcaca ttggggtgga gggcctgcct 1980 

caccgggccc cagctccccg ctcctgctag ccccacgggg ctgccgggct ggccgccagt 2040 . 

ttctgttgct gccaaagtaa tgtggctctc cgccgccar.c ctgtgctgct gaggtgcgta 2100 

gccgcacagc tgggggctgg ggcgcccctc tcctctctcc ccagtctcca gggctgcccg 2160 

actggaggcc tcccaagggg gtttcagtct ggacttatac agggaggcca gaagggctcc 2220 

atgcactgga atgcggggac tctgcaggtg gattacccag gctcagggtt aacagctagc 2280 

ctcccagctg agacacacct agagaagggr. tttcgggagc cgaataaact cagtcacctg 2340 

gtttcccatc tccaagcccc ttaacctgca gcttcgttta atgcagctct tgcatgggag 2400 

tctctaggat gaaacactcc cccatgggat ttgaacatat gacttatttg taggggaaga 2460 

gtcctgaggg gcaacacaca agaaccaggc cccctcagcc cacagcaccg tctttttgct 2520 

gacccacccc cctcttacct Cttaccagga tgtggcctgt tggtccttct gtcgccatca 2580 

cagagacaca ggcatttaaa tatctaactt atttatctaa caaagtagaa gggaatccat 264 0 

tgctagcttt tctgtgttgg tgtctaatat ttgggtaggg tgggggatcc ccaacaatca 2700 

ggtcccccga gacagctggc cattgggctg atcattgcca gaatcttctt ctcctggggt 2760 

ctggcccccc aaaatgccta acccaggacc tcggaaattc tactcatccc aaatgataat 2820 

tccaaatgct gtcacccaag gttagggtgt tgaaggaagg tagagggtgg ggcttcaggt 2880 

ctcaacggct tccctaacca cccctctcct cttggcccag cctggttccc cccacttcca 294 0 

ctcccctcta ctctctccag gactgggctg atgaaggcac tgcccaaaac ctcccctacc 3000 

cccaactttc ccctaccccc aactttcccc accagctcca caaccctgtc cggagctact 3O60 

gcaggaccag aagcacaaag tgcggtttcc caagcctttg tccatctcag cccccagagt 3120 

atatctgtgc ttggggaatc tcacacagaa actcaggagc accccccgcc Cgagctaagg 3180 

gaggtcttat ctctcagggg gggtttaagc gccgtttgca ataacgtcgt cttatttatt 3240 

tagcggggtg aatatttcat actgtaagtg agcaatcaga gtataatgtt tatggtgaca 3300 

aaattaaagg ctttcttata tgcttaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3360 

aaaaaaaara aaaaaaaaaa aaaaaaaaaa aaaaaaataa aaaaaaaaaa 3410 

<210> 111 

<211> 1289 

<212> DNA 

<213> Homo sapien 
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<400> 111 

agccaggcgt ccctctgcct gcccactcag tggcaacacc cgggagctgt tttgtccttt 60 

gtggagcccc agcagttccc tctttcagaa ctcactgcca agagccccga acaggagcca 120 

ccatgcagcg cttcagctcc attaagacca tgatgatcct cttcaatttg ctcatccttc 180 

tgtgtggtgc agccctgttg gcagtgggca tctgggtgtc aatcgatggg gcatcctttc 240 

cgaagacctt cgggccactg Ccgtccagtg ccatgcagtc tgtcaacgtg ggctacttcc 300 

tcatcgcagc cggcgttgtg gtctttgctc ttggtttcct gggctgctat ggtgctaaga 360 

ctgagagcaa gtgtgccctc gtgacgttct tcctcatcct cctcctcatc ttcattgctg 420 

aggctgcagc tgctgtggtc gccttggtgt acaccacaat ggccgagcac ttcctgacgt 480 

tgctggtagt gcccgccatc aagaaagatt atggttccca ggaagacttc actcaagtgt 54 0 

ggaacaccac cacgaaaggg ctcaagtgct gtggctccac caactatacg gatttcgagg 600 

actcacccta cttcaaagag aacagtgcct ttcccccatt ctgttgcaac gacaacgtca 660 

ccaacacagc caatgaaacc tgcaccaagc aaaaggctca cgaccaaaaa gtagagggtt 720 

gcctcaacca gcttttgtat gacatccgaa ctaatgcagt caccgtgggt ggtgtggcag 780 

ccggaattgg gggcctcgag ctggctgcca tgattgtgtc catgtatctg tactgcaatc 840 

cacaataagt ccacttctgc ctctgccact actgctgcca catgggaact gtgaagaggc 900 

accctggcaa gcagcagtga ctgggggagg ggacaggatc taacaatgtc acttgggcca 960 

gaatggacct gccctttctg ctccagactt ggggccagat agggaccact ccttttagcg 1020 

atgcctgact ttccttccat cggcgggtgg atgggtgggg ggcattccag agcctccaag 108 0 

gtagccagtt ctgttgccca ttcccccagt ctactaaacc cttgatatgc cccctaggcc 1140 

tagtggtgat cccagtgctc taccggggga tgagagaaag gcattttata gcctgggcat 1200 

aagcgaaatc agcagagcct ctgggtggat gtgtagaagg cacttcaaaa tgcataaacc 1260 

tgttacaatg ttaaaaaaaa aaaaaaaaa 1289 

<210> 112 
<211> 315 
<212> PRT 
<213> Homo sapien 

<400> 112 



Met 


Val 


Phe Thr 


Val 


Arg 


Leu 


Leu 


His 


He 


Phe 


Thr 


Val 


Asn Lys 


Gin 


1 






5 










10 








15 




Leu 


Gly 


Pro Lys 


He 


Val 


He 


Val 


Ser 


Lys 


Met 


Met 


Lys 


Asp Val 


Phe 






20 










25 










30 




Phe 


Phe 


Leu Phe 


Phe 


Leu 


Gly Val 


Trp 


Leu 


Val 


Ala 


Tyr 


Gly Val 


Ala 






35 








40 










45 






Thr 


Glu 


Gly Leu 


Leu 


Arg 


Pro 


Arg Asp 


Ser 


Asp 


Phe 


Pro 


Ser He 


Leu 




50 








55 










60 








Arg 


Arg Val Phe 


Tyr 


Arg 


Pro 


Tyr 


Leu 


Gin 


He 


Phe 


Gly Gin He 


Pro 


65 








70 










75 








80 


Gin 


Glu 


Asp Met 


Asp 


Val 


Ala 


Leu 


Met 


Glu 


His 


Ser 


Asn 


Cys Ser 


Ser 








85 










90 








95 




Glu 


Pro Gly Phe 


Trp 


Ala 


His 


Pro 


Pro 


Gly Ala 


Gin 


Ala 


Gly Thr Cys 






100 










105 










110 




Val 


Ser 


Gin Tyr 


Ala 


Asn 


Trp 


Leu 


Val 


Val 


Leu 


Leu 


Leu 


Val He 


Phe 






115 








120 










125 






Leu 


Leu 


Val Ala 


Asn 


He 


Leu 


Leu 


Val 


Asn 


Leu 


Leu 


He 


Ala Met 


Phe 




130 








135 










140 








Ser 


Tyr 


Thr Phe 


Gly 


Lys 


Val 


Gin 


Gly 


Asn 


Ser 


Asp 


Leu 


Tyr Trp 


Lys 


145 








150 










155 








160 


Ala 


Gin 


Arg Tyr 


Arg 


Leu 


He 


Arg Glu 


Phe 


His 


Ser 


Arg 


Pro Ala 


Leu 








165 










170 








175 




Ala 


Pro 


Pro Phe 


He 


Val 


He 


Ser 


His 


Leu 


Arg 


Leu 


Leu 


Leu Arg 


Gin 






180 










185 










190 




Lgu 


Cys 


Arg Arg 


Pro 


Arg 


Ser 


Pro 


Gin 


Pro 


Ser 


Ser 


Pro 


Ala Leu 


Glu 
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195 










200 


205 




His 


Phe 


Arg Val 


Tyr 


Leu 


Ser 


Lys Glu Ala Glu 


Arg Lys Leu 


Leu Thr 




210 










215 




220 




Trp 


Glu 


Ser 


Val 


His 


Lys 


Glu 


Asn Phe Leu Leu 


Ala Arg Ala 


Arg Asp 


225 










230 




235 




240 


Lys 


Arg 


Glu 


Ser 


Asp 


Ser 


Glu Arg Leu Lys Arg Thr Ser Gin Lys Val 










245 






250 




255 


Asp 


Leu 


Ala 


Leu 


Lys 


Gin 


Leu 


Gly His He Arg 


Glu Tyr Glu 


Gin Arg 








260 








265 


270 




Leu 


Lys 


Val 


Leu 


Glu 


Arg 


Glu 


Val Gin Gin Cys 


Ser Arg Val 


Leu Gly 






275 










280 


285 




Trp 


Val 


Ala 


Glu 


Ala 


Leu 


Ser 


Arg Ser Ala Leu 


Leu Pro Pro 


Gly Gly 




290 










295 




300 




Pro 


Pro 


Pro 


Pro 


Asp 


Leu 


Pro 


Gly Ser Lys Asp 






305 










310 




315 







<210> 113 
<211> 553 
<212> PRT 
<213> Homo sapien 

<400> 113 

Met Val Gin Arg Leu Trp Val Ser Arg Leu Leu Arg His Arg Lys Ala 

15 10 15 

Gin Leu Leu Leu Val Asn Leu Leu Thr Phe Gly Leu Glu Val Cys Leu 

20 25 30 

Ala Ala Gly He Thr Tyr Val Pro Pro Leu Leu Leu Glu Val Gly Val 

35 40 45 

Glu Glu Lys Phe Met Thr Met Val Leu Gly He Gly Pro Val Leu Gly 

50 55 60 

Leu Val Cys Val Pro Leu Leu Gly Ser Ala Ser Asp His Trp Arg Gly 
65 70 75 80 

Arg Tyr Gly Arg Arg Arg Pro Phe He Trp Ala Leu Ser Leu Gly He 

85 90 95 

Leu Lsu Ser Leu Phe Leu He Pro Arg Ala Gly Trp Leu Ala Gly Leu 

100 105 110 

Leu Cys Pro Asp Pro Arg Pro Leu Glu Leu Ala Leu Leu He Leu Gly 

115 120 125 

Val Gly Leu Leu Asp Phe Cys Gly Gin Val Cys Phe Thr Pro Leu Glu 

130 135 140 

Ala Leu Leu Ser Asp Leu Phe Arg Asp Pro Asp His Cys Arg Gin Ala 
145 150 155 160 

Tyr Ser Val Tyr Ala Phe Met He Ser Leu Gly Gly Cys Leu Gly Tyr 

165 170 175 

Leu Leu Pro Ala He Asp Trp Asp Thr Ser Ala Leu Ala Pro Tyr Leu 

180 185 190 

Gly Thr Gin Glu Glu Cys Leu Phe Gly Leu Leu Thr Leu He Phe Leu 

195 200 205 

Thr Cys Val Ala Ala Thr Leu Leu Val Ala Glu Glu Ala Ala Leu Gly 

210 215 220 

Pro Thr Glu Pro Ala Glu Gly Leu Ser Ala Pro Ser Leu Ser Pro His 
225 230 235 240 

Cys Cys Pro Cys Arc Ala Arg Leu Ala Phe Arg Asn Leu Gly Ala Leu 

245 250 255 

Leu Pro Arg Leu His Gin Leu Cys Cys Arg Met Pro Arg Thr Leu Arg 
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260 265 270 

Arg Leu Phe Val Ala Glu Leu Cys Ser Trp Met Ala Leu Met Thr Phe 

275 . 280 285 

Thr Leu Phe Tyr Thr Asp Phe Val Gly Glu Gly Leu Tyr Gin Gly Val 

290 295 300 

Pro Arg Ala Glu Pro Gly Thr Glu Ala Arg Arg His Tyr Asp Glu Gly 
305 310 315 320 

Val Arc Met Gly Ser Leu Gly Leu Phe Leu Gin Cys Ala He Ser Leu 

325 330 335 

Val Phe Ser Leu Val Met Asp Arg Leu Val Gin Arg Phe Gly Thr Arg 

340 345 350 

Ala Val Tyr Leu Ala Ser Val Ala Ala Phe Pro Val Ala Ala Gly Ala 

355 360 365 

Thr Cys Leu Ser His Ser Val Ala Val Val Thr Ala Ser Ala Ala Leu 

370 375 380 

Thr Gly Phe Thr Phe Ser Ala Leu Gin He Leu Pro Tyr Thr Leu Ala 
385 390 395 400 

Ser Leu Tyr His Arg Glu Lys Gin Val Phe Leu Pro Lys Tyr Arg Gly 

405 410 415 

Asp Thr Gly Gly Ala Ser Ser Glu Asp Ser Leu Met Thr Ser Phe Leu 

420 425 430 

Pro Gly Pro Lys Pro Gly Ala Pro Phe Pro Asn Gly His Val Gly Ala 

435 440 445 

Gly Gly Ser Gly Leu Leu Pro Pro Pro Pro Ala Leu Cys Gly Ala Ser 

450 455 460 

Ala Cys Asp Val Ser Val Arg Val Val Val Gly Glu Pro Thr Glu Ala 
465 470 175 435 

Arg Val Val Pro Gly Arg Gly He Cys Leu Asp Leu Ala He Leu Asp 

435 490 495 

Ser Ala Phe Leu Leu Ser Gin Val Ala Pro Ser Leu Phe Met Gly Ser 

500 505 510 

He Val Gin Leu Ser Gin Ser Val Thr Ala Tyr Met Val Ser Ala Ala 

515 520 525 

Gly Leu Gly Leu Val Ala He Tyr Phe Ala Thr Gin Val Val Phe Asp 

530 535 
Lys Ser Asp Leu Ala Lys Tyr Ser Ala 
545 550 

<210> 114 
<211> 241 
<212> PRT 
<213> Hoir.o sapien 

<400> 114 

Met Gin Cys Phe Ser Phe He Lys Thr Met Met He Leu Phe Asn Leu 

15 10 15 

Leu He Phe Leu Cys Gly Ala Ala Leu Leu Ala Val Gly He Trp Val 

20 25 30 

Ser He Asp Gly Ala Ser Phe Leu Lys He Phe Gly Pro Leu Ser Ser 

35 40 45 

Ser Ala Met Gin Phe Val Asn Val Gly Tyr Phe Leu He Ala Ala Gly 

50 55 60 

Val Val Val Phe Ala Leu Gly Phe Leu Gly Cys Tyr Gly Ala Lys Thr 

70 75 80 

Glu Ser Lys Cys Ala Leu Val Thr Phe Phe Phe He Leu Leu Leu He 
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Phe lie Ala Glu 
100 

Met Ala Glu His 
115 

Asp Tyr Gly Ser 
130 

Lys Gly Leu Lys 
145 

Ser Fro Tyr Phe 

Asp Asn Val Thr 
180 

Kis Asp Gin Lys 
195 

Arg Thr Asn Ala 
210 

Leu Glu Leu Ala 

225 

Gin 



85 

Val Ala Ala Ala 

Phe Leu Thr Leu 
120 

Gin Glu Asp Phe 
135 

Cys Cys Gly Phe 
150 

Lys Glu Asn Ser 
165 

Asn Thr Ala Asn 

Val Glu Gly Cys 
200 

Val Thr Val Gly 
215 

Ala Met lie Val 
230 



90 

Val Val Ala Leu 
105 

Leu Val Val Pro 

Thr Gin Val Trp 
140 

Thr Asn Tyr Thr 
155 

Ala Phe Pro Pro 
170 

Glu Thr Cys Thr 
185 

Phe Asn Gin Leu 

Gly Val Ala Ala 
220 

Ser Met Tyr Leu 
235 



95 

Val Tyr Thr Thr 
110 

Ala lie Lys Lys 
125 

Asn Thr Thr Met 

Asp Phe Glu Asp 
160 

Phe Cys Cys Asn 
175 

Lys Gin Lys Ala 
190 

Leu Tyr Asp lie 
205 

Gly lie Gly Gly 

Tyr Cys Asn Leu 
240 



<210> 115 
<211> 356 
<212> DNA 
<213> Homo sapien 



<400> 115 

gctctttctc tcccctcctc tgaatttaat tctttcaact tgcaattcgc aaggattaca 60 

catttcactg tgatgtatat cgtgttgcaa aaaaaaaaaa gtgtctttgt ttaaaattac 120 

ttggtttgtg aatccatctt gctctttccc cattggaact agtcattaac ccatctctga 180 

actggtagaa aaacatctga agagctagtc tatcagcatc tgacaggtga attggatggt 240 

tctcagaacc atttcaccca gacagcctgt ttctatcctg tttaataaat tagtttgggt 300 

tctctacatg cataacaaac cctgctccaa cctgtcacat aaaagtctgt gacttgaagt 360 

ttagtc 3S6 



<210> 116 

<211> 282 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feacure 

<222> (1) . . . (282) 

<223> n = A,T,C or G 



<400> 116 

acaaagatga accatttcct atattacagc aaaattaaaa tctacccgta ttctaatatt 60 

gagaaatgag atnaaacaca atnttataaa gtctacttag agaagatcaa gtgacctcaa 120 

agactttact atttccacat tttaagacac atgatttatc ctattttagt aacctggttc 180 

atacgttaaa caaaggataa tgtgaacagc agagaggatt tgttggcaga aaatctatgt, 240 

tcaacctnga actatctana tcacagacat ttctattcct tt 282 



<210> 117 
<211> 305 
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<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(305) 
<223> n = A,T,C or G 

<400> 117 

acacatgccg cctcaccgcc ttcttagatg cttctggtca acatanagga acagggacca 60 

tattcaticct ccctcctgaa acaattgcaa aacaanacaa aataratgaa acaattgcaa 120 

aataaggcaa aatatatgaa acaacaggtc tcgagatact ggaaatcagt caatgaagga 180 

tactgatccc tgatcactgc cctaatgcag gatgtgggaa acagatgagg tcacctctgt 24 0 

gactgcccca gctcactgcc tgtagagagt ttccangctg cagttcagac agggagaaac 3 00 

tgggt 305 

<210> 118 

<211> 71 

<2i2> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (71) 
<223> n = A,T,C or G 

<400> 118 

accaaggtgt ntgaaccuct gacgtgggga tctctgattc ccgcacaatc tgagtggaaa 60 
aaxitcctggg c 71 

<210> 119 
<211> 212 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) ... (212) 
<223> n = A,T,C or G 

<400> 119 

actccggttg gtgtcagcag cacgtggcat tgaacatngc aatgtggagc ccaaaccaca 60 

gaaaatgggg cgaaattggc caactttcca tnaacttatg ttggcaantc tgccaccaac 120 

agtaagctgg cccttctaat aaaagaaaat tgaaaggttt ctcactaanc ggaattaant 180 

aatggantca aganactccc aggcctcagc gt 212 

<210> 120 

<211> 90 

<212> DNA 

<213> Homo sapien 

<220> 

<221> mis"_feature 
<222> (1) . . . (90) 
c223> n = A,T,C or G 
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<400> 120 

actcgccgca naccaggggc cccccagagc caccgttgca ggagtccttc tggtcttgcc 60 
ctccgccggc gcagaacacg ctggggtggc go 

<210> 121 
<211> 218 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...{218) 
<223> n = A,T,C or G 

<400> 121 

tgtancgtga anacgacaga nagggttgcc aaaaacggag aanccttgaa gtcattttga 60 

gaataagacc tgccaaaaga tttggggcta aaacatggtt attgggagac acttctgaag 120 

atatncangt aaactangga atgaatccat ggttcttttg ggaattcctt tacgatngcc 180 

agcatanact tcatgtgggg atancagcta cccttgta 216 

<210> 122 
<211> 171 
<212> DNA 
<213> Homo sapien 

<400> 122 

caggggtgta tgcaactgta aggacaaaaa ttgagactca actggcttaa ccaataaagg 60 

cacctgttag ctcatggaac aggaagtcgg atggcggggc atcttcagtg ctgcatgagt 120 

caccaccccg gcggggtcat ctgtgccaca ggtccctgtc gacagtgcgg t I7i 

<210> 123 

<211> 7S 

<212> DNA 

<213> Komo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (76) 
<223> n = A,T,C or G 

<40O> 123 

cgtagcgtga agacnacaga atggtgtgtg ctgtgctatc caggaacaca tttattatca 60 
CtaCcaanta ttgtgt 7g 

<210> 124 

<211> 131 

<212> DNA 

<213> Homo sapien 

<400> 124 

accttccccc aaggccaatg tcctgtgtgc taactggccg gctgcaggac agctgcaatt 60 
caacgtgctg cgtcacatgg aggggaggag actctaaaat agccaatctt atcctcttgg 120 
ttaagarttg t 
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<210> 125 

<211> 432 

<212> DNA 

<213> Homo sapien 



<400> 125 

acttcatcta ctggctatga aatagatggt ggaaaattgc gttaccaact ataccaccgg 60 

cttgaaaaag aggtgacagc tcttcagagg actrgtgacc tttgctcaga tgctgaagaa 120 

ctacagtctg catttggcag aaatgaagat gaatttggat taaatgagga tgctgaagat 180 

ttgcctcacc aaacaaaagc gaaacaactg agagaaaatt ttcaggaaaa aagacagcgg 240 

ctcttgaagt atcagtcact tctgagaatg tctcttagtt actgcatact tcatggatcc 300 

catggtgggg gtcttgcatc tgtaagaatg gaattgattt tgcttttgca agaatctcag 360 

caggaaacat cagaaccact accttctagc cctctgtcag agcaaacccc agtgcctccc 420 

ctctttgctt gt 432 



<210> 126 

<211> 112 

<212> DNA 

<213> Homo sapien 

<400> 126 

acacaacttg aacagtaaaa tagaaactga gctgaaattt ctaactcacc ttccaaccac 60 
agtaagaarg atatttcccc ccagggatca ccaaatartt acaaaaattt gt 112 

<210> 127 

<211> 54 

<212> DNA 

<213> Homo sapien 

<400> 127 

a::cacgaaac cacaaacaag acggaagcat caatccacct gccaagcaca gcag 54 

<210> 128 
<211> 323 
<212> DNA 
<213> Homo sapien 

<400> 128 

acctcattag taattgtctt gttgcttcat ttttttctaa tgtctcccct ctaccagctc 60 

acctgagata acagaatgaa aatggaagga cagccagatt tctcctttgc tctctgctca 120 

tcctctctga agtctaggtt acccattttg gggacccatt ataggcaaca aacacagttc 180 

ccaaagcatt tggacagttt cttgttgtgt tctagaatgg ctttcctttt tctcagcctt 240 

ttcccgcaaa aggctcactc agtcccttgc ttgctcagtg gaccgggctc cccagggccc 300 

aggctgcctt cttttccatg tec 323 

<210> 129 

<211> 192 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 

<222> (1) . . . (192) 

<223> n = A,T,C or G 
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<400> 129 

acacacacgc gtgtatactt ctaaatatca ctcttgtatc accctgactt tctagcacac 60 

tgaaaacaca ctaacataat ttntgcgaac cacgatcaga tacaacccaa accattcatc 120 

tagcacactc atctgtgata naaagacagg tgagtttcat ttccttcacg tcggccaatg 180 

gataaacaaa gt 5^92 

<210> 130 
<2il> 362 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (362) 
<223> n = A,T,C or G 

<400> 130 

ccctttttta tggaatgagc agactgcatg tttgaanatt tanccacaac ctcttcgaca 60 

cataacgacg caacaaaaag gtgccgtcta gtccCacggc tcagtttatg cccctgacaa 120 

gtttccaccg tgccttgccg atcttctggc taatcgtggt atcctccatg tcactagtaa IBO 

ttctgtattc cattttgtta acgcccggta gatgcaacct gctangaggc taactttata 240 

cttat-taaa agctcttatt ttgtggtcat taaaatggca acttatgcgc agcactttac 300 

cgcagcagga agcacgcgtg ggttggtcgt aaagctcttr gctaatccta aaaagtaatg 360 

93 362 

<210> 131 
<211> 332 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (332) 
<223> n = A,T,C or G 

«:4O0> 131 

ctctttgaaa gatcgtgtcc actcctgtgg acatcttgtt ctaatggagt ttcccatgca 60 

gtar.gaccgg tatggttgca gctgtccaga Caaaaacatt tgaagagctc caaaacgaga 120 

gtcctcccag gctcgccctg ctgctccaag tctcagcagc agcctctttt aggaggcatc 190 

tcctgaacta gattaaggca gctcgtaaat ctgatgCgat ttggtttatt atccaactaa 240 

cctccatctg ttatcactgg agaaagccca gactccccan gacnggtacg gattgtgggc 300 

atanaaggac tgggtgaagc tggcgttgcg gt 332 

<210> 132 

<211> 322 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (322) 
c223> n = A,T,C or G 



<400> 132 

acttttgcca ttctgtatac araaacaatc ttgggacatt ctcctgaaaa ctaggtgtcc 



60 
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agcggctaag agaactcgat ttcaagcaat tctgaaagga aaaccagcat gacacagaat 120 

ctcaaatccc caaacagggg ctctgtggga aaaatgaggg aggacccttg tatctcgggt 18 0 

ttcagcaagt taaaacgaan atgacaggaa aggcctactt atcaacaaag agaagagctg 240 

ggatgcttct aaaaaaaacc ttggtagaga aaataggaat gctnaatcct agggaagcct 300 

gtaacaacct acaatcggcc ca 322 

<210> 133 
<211> 278 
<212> DNA 
<213> Hono sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (278) 

<223> n = A,T,C or G 

<400> 133 

acaagccttc acaagtttaa ctaaattggg attaatcttt ctgtanttat ccgcataatt 60 

cttgtttttc tttccatctg gctcctgggt Cgacaatctg tggaaacaac tctattgcta 120 

ccatctaaaa aaaatcacaa atccttccct ttaagctatg ttnaattcaa actattcctg 180 

ccattcctgt tctgtcaaag aaantacatt tttcaaaaca tgtntatctg tttgatgggc 240 

cccacgaaac actaataaaa accacagaga ccagcctg 278 

<210> 134 
<211> 121 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) ... (121) 
<223> n = A,T,C or G 

<400> 134 

gtttanaaaa ctcgtttagc tccatagagg aaagaatgtc aaactttgta tttcaaaaca 60 

tgattctccg aggtcaaact tggttttcaa atgttacctt tacttgtatt ttgcttttgg 120 

^ 121 

<210> 135 
<211> 350 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(350) 
<223> n = A,T, C or G 

<400> 135 

acttanaacc atgcctagca catcagaatc cctcaaagaa catcagtata atcctatacc 60 

atancaagtg gtgactggtt aagcgtgcga caaaggtcag cCggcacatt acttgtgtgc 120 

aaacttgata cttttgttct aagtaggaac tagtatacag tncctaggan tggtactcca 180 

gggtgccccc caactcctgc agccgctcct ctgtgccagn ccctgnaagg aactttcgct 24 0 

ccacctcaat caagccctgg gccatgctac ctgcaattgg ctgaacaaac gtttgctgag 300 

ttcccaagca tgcaaagcct ggtgctcaac tcctggggcg tcaactcagt " 350 
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<210> 136 

<211> 399 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(399) 
<223> n = A,T,C or G 

<400> 136 

tgtaccgtga agacgacaga agtcgcacgg cagggacagg gcagggccga ggccagggtt 60 

gctgtgattg tatccgaata ntcctcgtga gaaaagataa tgagatgacg tgagcagcct 120 

gcagactcgt gtctgccttc aanaagccag acaggaaggc cctgcccgcc ttggctctga 180 

cctggcggcc agccagccag ccacaggtgg gcttcttcct tttgtggtga caacnccaag 240 

aaaactgcag aggcccaggg tcaggtgtna gtgggtangt gaccacaaaa caccaggtgc 300 

tcccaggaac ccgggcaaag gccatcccca cctacagcca gcatgcccac cggcgtgatg 360 

ggtgcagang gatgaagcag ccagntgttc tgccgtggt 399 

<210> 137 
<211> 165 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (165) 
<223> n = A,T,C or G 

<400> 137 

actggcgcgg tngggggcga tgctggtggt anaagttgan gcgacttcan gatggtgtgt 60 

ggaggaagtg CgCgaacgca gggatgtaga ngttttggcc gtgctaaatg agctccggga 120 

ttggctggtc ccactggcgg tcactgtcac tggtggggtt cctgt i65 

<210> 138 
<211> 338 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (338) 
<223> n = A,T,C or G 

<400> 138 

actcaccgga atgccacatt cacaacagaa tcagaggtct gtgaaaacat taatggctcc 60 

ccaacttctc cagtaagaat cagggacttg aaatggaaac gttaacagcc acatgcccaa 120 

tgccgggcag tctcccatgc cttccacagt gaaagggctt gagaaaaatc acatccaacg IBO 

tcatgtgttt ccagccacac caaaaggtgc tcggggcgga gggctggggg catananggt 240 

cangccccag gaagccCcaa gttccattca gctttgccac cgtacattcc ccatntttaa 300 

aaaaaccgac gccctttttt tctttttttg taaaattc 338 



<210> 139 
<211> 382 
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<212> DNA 

<213> Homo sapien 



<400> 139 

gggaatctcg gtttttggca tctggtttgc ctatagccga ggccactttg acagaacaaa 60 

gaaagggact ccgagtaaga aggtgatcta cagccagcct agtgcccgaa gtgaaggaga 120 

atucaaacag acctcgtcat tcctggtgtg agcccggtcg gctcaccgcc tatcatctgc 180 

attcgcctca ctcaggtgct accggactct ggcccccgat gtctgtagtc tcacaggatg 240 

ccccatttgt cttctacacc ccacagggcc ccctacttct ccggatgtgt ttttaataat 300 

gtcagctatg tgccccatcc tccttcatgc cctccctccc tttcctacca ctgctgagtg 360 

gccCggaact tgtttaaagt gt 382 



<210> 140 
<211> 200 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (200) 

<223> n = A,T, C or G 



<400> 140 

accaaanctc ctttctgttg tgttngattt tactataggg gtttngcctn tcctaaanac 60 

acttttcatt taacancttt tgttaagtgt caggctgcac tttgctccat anaattattg 120 

ttttcacatt tcaacttgta cgtgtttgtc tcttanagca ttggtgaaac cacatatttt 180 

atattcagca taaaggagaa 2C0 



<210> 141 
<211> 335 
<212> DNA 
<213> Homo sapien 

c220> 

<22l> misc_fea-ure 
<222> (1) . . . (335) 
<223> n = A,T,C or G 



<400> 141 

accttatttt caaaacactc atatgttgca aaaaacacat agaaaaataa agtttggtgg 60 

gggtgctgac taaacttcaa gtcacagact tttatgtgac agattggagc agggtttgtt 120 

atgcacgtag agaacccaaa ctaatttatt aaacaggata gaaacaggct gtctgggtga 180 

aatggttctg agaaccatcc aattcacctg tcagacgctg atanactagc tcttcagacg 240 

ttttcctacc agttcagaga tnggttaatg actanttcca aCggggaaaa agcaagatgg 300 

atccacaaac caagraattt taaacaaaga cactt 335 



<210> 142 
<211> 459 
<212> DNA 
<:213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (459) 
<223> n = A,T,C or G 
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<400> 142 

accaggttaa tatcgccaca tatatccctc ccaattgcgg gctaaacaga cgcgtattca 60 

gggttgttta aagacaaccc agcttaatat caagagaaat tgtgaccttt catggagtat 120 

ctgatggaga aaacactgag ttttgacaaa tcttatttta ttcagacagc agtctgatca 180 

cacatggtcc aacaacactc aaataataaa tcaaatatna tcagatgtta aagattggtc 24 0 

ttcaaacatc atagccaatg atgccccgct tgcccataat ctctccgaca taaaaccaca 300 

tcaacaccrc agtggccacc aaaccattca gcacagcttc cctaactgtg agctgtttga 360 

agctaccagt ctgagcacta ttgactatnt ttttcangct ctgaatagct ctagggatct 420. 

cagcangggt gggaggaacc agctcaacct tggcgtant 459 

<210> 143 
<211> 140 
<212> DNA 
<213> Homo sapien 

<400> 143 

acatctcctc ccaccaagtc aggactcctg gcttctgtgg gagttcttat cacccgaggg 60 
aaatccaaac agtctctcct agaaaggaat agcgtcacca accccaccca tccccctgag 120 
accatccgac tcccctgtgt 

<210> 144 
<211> 164 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (164) 

<223> n = A,T,C or G 

<400> 144 

acttcagtaa caacatacaa taacaacatt aagtgtatat tgccatcttt gtcattttct 60 

atctatacca ctctcccttc tgaaaacaan aatcactanc caatcactta tacaaatttg 120 

aggcaattaa tcca:at:tg ttttcaataa ggaaaaaaag atgc i64 

<210> 145 
<211> 303 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (303) 
<223> n = A,T,C or G 

<400> 145 

acgcagacca tccaacctcg tatttgtaat ggcaaacatc cagnagcaac tcctaaacaa 60 

accggagggt atctacaccc aartatccca ttcattaaca tgccctcctc cccaggccac 120 

gcaggacagc tatcataagt cggcccaggc atccagatac taccatttgt ataaacttca 18 0 

gtaggggagt ccatccaagt gacaggtcta atcaaaggag gaaatggaac acaagcccag 24 0 

cagtaaaatn ttgcttagct gaaacagcca caaaagactt accgccgtgg tgattaccac 300 

303 



<210> 145 
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<211> 327 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) . . . (327) 
<223> n = A,T,C or G 



<400> 146 

accgcagctc aattagaagt ggtctctgac tttcaccanc ctctccctgg gccccatgac 60 

actggcctgg agtgacrcat tgctctggtt ggttgagaga gctcctttgc caacaggcct 120 

ccaagtcagg gctgggattt gtttcctttc cacattctag caacaatatg ctggccactt 180 

cctgaacagg gagggtggga ggagccagca tggaacaagc tgccacttcc taaagtagcc 240 

agacttgccc ctgggcctgt cacacctact gatgaccttc cgtgcctgca ggatggaatg 300 

taggggtgag ctgtgtgact ctatggc 327 

<210> 147 
<211> 173 
<212> DNA 
<213> Hotr.o sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (173) 
<223> n = A,T,C or G 



c400> 147 

aca-tgcctt ttcgagacaa agcattgana gagctctcct taacgtgaca caacggaagg 60 

actggaacac atacccacat ctttgttctg agggataatt ttctgataaa gtcttgcCgc 120 

atattcaagc acatatgtta tatattattc agctccatgt ttatagccta gtt 173 

<210> 148 
<211> 477 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (477) 
<223> n = A,T,C or G 



<400> 148 

acaaccactt tatctcaccg aatttttaac ccaaactcac tcactgtgcc ttcctatcct 60 

atgggataca tcatttgatg ccccatttca tcacacatat atgaataata cactcatact 120 

gccctactac ccgctgcaat aatcacattc ccttcctgtc ctgaccctga agccattggg 180 

gtggtcctag tggccatcag tccangcctg caccttgagc ccttgagctc cattgctcac 24 0 

nccancccac ctcaccgacc ccatcctctt acacagctac ctccttgctc cctaacccca 300 

tagattacnt ccaaattcag tcaactaagt tactattaac actctacccg acatgtccag 360 

caccactggt aagccttctc cagccaacac acacacacac acacncacac acacacatat 420 

ccaggcacag gctacctcat cttcacaatc acccctttaa ttaccacgct atggtgg 477 

<210> 149 
<211> 207 
<212> DNA 
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<213> Homo sapien 
<400> 149 

acagttgcat tataatatca agaaataaac ttgcaatgag agcatttaag agggaagaac 60 

taacgtattt tagagagcca aggaaggttt ctgtggggag tgggatgtaa ggtggggcct 12 0 

gatgataaat aagagtcagc caggtaagtg ggtggtgtgg tatgggcaca gtgaagaaca 180 

ttCcaggcag agggaacagc agtgaaa 207 

<210> 150 
<211> 111 
<212> DNA 
<213> Homo sapien 

<220> 

<221> niisc_f eature 
<222> (1) . . . (Ill) 
<223> n = A,T,C or G 

<400> 150 

accttgattc cattgctgct ctgatggaaa cccaactatc taatttagct aaaacatggg 60 
cacttaaatg cggtcagtgt ttggacttgt taactantgg catctttggg t m 

<210> 151 
<211> 196 
<212> DNA 
<213> Homo sapien 

<400> 151 

agcgcggcag gtcatattga acattccaga cacctatcat cactcgatgc tgttgataac 60 

agcaagacgg ctttgaactc agggtcacca ccagctatcg gaccttacta tgaaaaccat 120 

cgataccaac cggaaaaccc ctatcccgca cagcccactg tggtccccac tgtctacgag 180 

gcgcatccgg ctcagt igg 

<210> 152 
<211> 132 
<212> DNA 
<213> Homo sapien 

<400> 152 

acagcacttt cacacgtaag aagggagaaa ttcctaaatg caggagaaag ataacagaac 60 

ctcccccttt tcatctagtg gtggaaacct gatgctctat gctgacagga atagaaccag 120 

gagggagttt gt ^^32 

<210> 153 
<21l> 285 
<212> DNA 
«213> Homo sapien 

<220> ■ 

<221> misc_feature 
<222> (1) . . . (285) 
<223> n = A,T, C or G 



<400> 153 

acaanaccca nganaggcca ctggccgtgg tgccatggcc cccaaacatg aaagtgtcag 60 



wo 00/04149 



57 



PCT/US99/15838 



cttctgccct tatgtcctca cctgacaact cttcaccatt tttatcctcg ctcagcagga 120 

gcacatcaat aaagtccaaa gtcctggacc tggcctcggc ttggaggaag tcatcaacac 180 

cccggctagt gagggtgcgg cgccgctcct ggatgacggc atctgtgaag tcgtgcacca 24 0 

gtctgcaggc ccCgtggaag cgccgtccac acggagtnag gaatt 285 

<210> 154 
<211> 333 
<212> DNA 
<213> HoiTiO sapien 

<400> 154 

accacagtcc cgttgggcca gggcttcatg accctttctg tgaaaagcca tattatcacc 60 

accccaaatt cctccttaaa tatctttaac tgaaggggtc agcctcttga ctgcaaagac 120 

cc:taagccgg ttacacagct aacccccact ggccctgatr tgtgaaattg ctgctgcctg 180 

actggcacag gagtcgaagg tgttcagctc ccctcctccg tggaacgaga ccctgatttg 240 

agtttcacaa atccccgggc cacctcgcca ttgctcctct gaaataaaat ccggagaatg 300 

gtcaggcctg tcccatccat atggaccttc egg 333 

<210> 155 

<211> 308 

<212> DNA 

<213> Homo sapien 

<220> 

<221> tnisc_f eature 
<222> (1) . . , (308) 
<223> n = A,T, C or G 

<400> 155 

accggaaaca ataaaaccca catcacagtg ttgtgccaaa gatcatcagg gcatggatgg 60 

gaaagtgctt tgggaactgt aaagtgccca acacatgatc gatgattttt gttataatat 120 

ttgaatcacg gtgcatacaa actctcctgc ctgctcctcc tgggccccag ccccagcccc 180 

atcacagctc actgctctgt tcatccaggc ccagcatgta gtggccgatt cttcttggct 240 

gcttttagcc tccanaagtc tctccgaagc caaccaaacc tctangtgta aggcatgctg 300 

gccccggt 308 

<210> 156 
<211> 295 
<212> DNA 
<213> Homo sapien 

<400> 156 

acctcgctcg gcgcctggaa catattagga actcaaaata tgagatgata acagtgccta 60 

ttattgatta ctgagagaac tgttagacat ttagctgaag actttctaca caggaactga 120 

gaataggaga ttatgtttgg ccctcatatt ctctcctatc ctccttgcct cattctatgt 180 

ctaatatatt ctcaatcaaa taaggttagc ataatcagga aatcgaccaa acaccaatat 240 

aaaaccagat gtctatcctt aagattttca aatagaaaac aaattaacag actat 295 

<210> 157 
<2H> 126 
<212> DNA 
<213> Homo sapien 

<400> 157 

acaagtttaa atagtgccgt cactgtgcat gtgccgaaat gtgaaaccca ccacatttct 60 
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gaagagcaaa acaaactctg tcatgcaacc tctatcttgg gtcgtgggta tatctgtccc 120 
cttagt 126 

<210> 158 
<211> 442 
<;212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(442) 
<223> n = A,T,C or G 

<400> 158 

acccactggt ctcggaaaca cccatcctta atacgacgat ttttctgtcg tgtgaaaatg 60 

aanccagcag gctgccccta gccagtcctt ccttccagag aaaaagagac ttgagaaagt 120 

gcctgggtaa Ctcaccatta atctcctccc ccaaaccctc tgagtcttcc cttaatatct 180 

ctggtggtcc tgaccaaagc aggtcatggt ttgtcgagca tttgggatcc cagtgaagta 240 

natgtttgta gccttgcaca cctagccctc cccacgcaca aacggagtgg cagagtggtg 3 00 

ccaaccctgt tttcccagcc cacgtagaca gattcacagt gcggaattct ggaagctgga 360 

nacagacggg ctctttgcag agccgggact ccgagangga catgagggcc tctgcctctg 420 

tgtccactct ctgatgccct gt 442 

<21D> 159 
<211> 498 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (498) 
<22J> n = A,T, C or G 

<400> 155 

acttccaggt aacgttgttg tttccgttga gcctgaactg atgggtgacg ttgtaggttc 60 

tccaacaaga actgaggccg cagagcgggt agggaagagt gccgttccag ttgcacccgg 120 

gctgctgtgg actgctgctg attcctcact acggcccaag gttgtggaac tggcanaaag 180 

gtgtgttgtc gganttgagc tcgggcggct gtggtaggtt gcgggctctt caacaggggc 24 0 

tgctgtcgtg ccgggangtg aangtgttgt gtcacttgag cttggccagc tctggaaagt 300 

antanattct tcccgaaggc cagcgcttgt ggagccggca ngggtcantg ttgtgtgtaa 360 

cgaaccagtg ctgctgtggg tgggtgtana tcctccacaa agcccgaagt tatggtgtcn 420 

tcaggtaana atgCggtttc agtgtccctg ggcngctgtg gaaggttgta nattgccacc 480 

aagggaataa gctgtggt 4 9q 

<210> 160 

<211> 380 

<212> DNA 

<:213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (380) 

<223> n = A,T, C or G 



<400> ISO 
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acctgcaccc agcctccccg ccaaac-cac aaggagacat caacctctag acagggaaac 60 

agcttcagga tacCCccagg agacagagcc accagcagca aaacaaatat tcccatgcct 120 

ggagcatggc atagaggaag ctganaaatg tggggtctga ggaagccatt tgagtctggc 180 

cactagacat ctcatcagcc acttgtgtga agagatgccc catgacccca gatgcctctc 240 

ccacccttac ctccatccca cacactcgag cctcccactc tgtataattc taacatcctg 300 

gagaaaaatg gcagtttgac cgaacctgtt cacaacggta gaggctgatt tctaacgaaa 360 

cttgtagaat gaagcctgga 330 



<210> 161 
<211> 114 
<212> DNA 
<213> Homo sapien 

<400> 161 

actccacatc ccctctgagc aggcggtcgt cgttcaaggr gcatttggcc ttgcctgtca 60 
caccgtccac tggcccctta tccacttggt gcttaatccc tcgaaagagc atgt 114 

<210> 162 
<211> 177 
<212> DNA 
<213> Homo sapien 

<40O> 162 

actttctgaa tcgaatcaaa tgatacttag tgcagtttta ataccctcac atacatcaaa 60 

gctctaccac tctgataatt ttgtaaacca ggtaaccaga acatccagtc atacagcctt 120 

tggrgatata caacttggca ataacccagt: crcggcgatac ataaaactac tcactgt 177 

<210> 163 

<211> 137 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (137) 

<223> n = A,T,C or G 



<400> 163 

cacttataca gacaggcgtg aagacattca cgacaaaaac gcgaaattct atcccgtgac 60 

canagaaggc agctacggct actcctacat cctggcgtgg gtggccttcg cccgcacctt 120 

catcagcggc acgatgt 137 



<210> 164 
<211> 469 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (469) 
<223> r. = A,T,C or G 

<400> 164 

cttatcacaa tgaacgttct cctgggcagc gttgcgatct tcgccacctt cgtgacttta GO 
tgcaatgcat cacgctattt catacctaat gagggagttc caggagattc aaccaggaaa 120 
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tgcatggatc tcaaaggaaa caaacaccca ataaactcgg agtggcagac cgacaactgt 180 

gagacatgca ctcgctacga aacagaaatt tcatgttgca cccttgtttc cacacctgcg 240 

ggcratgaca aagacaactg ccaaagaatc ttcaagaagg aggactgcaa gtatatcgcg 300 

gtggagaaga aggacccaaa aaagacctgt tctgtcagtg aatggataat ctaatgtgct 360 

tctagtaggc acagggctcc caggccaggc ctcattctcc tctggcctct aatagtcaat 420 

gattgtgtag ccatgcctat cagtaaaaag atntctgagc aaacacttt 469 

<210> 165 
<211> 195 
<212> DNA 
<213> Homo sapien 

<220> 

<221> mi3C_f eature 
<222> (1) . . . (195) 
<223> n = A,T,C or G 

<400> 165 

acagtttctc atanatatcg acattgccgg cacttgtgtt cagtttcata aagctggtgg 60 

atccgctgtc acccaccatc cctcggctag agtaaaaatt attcttatag cccatgtccc 120 

tgcaggccgc ccgcccgtag ttctcgttcc agtcgccttg gcacacaggg tgccaggact 180 

tcctctgaga tgagt ^.ss 

<210> 166 

<211> 383 

<212> DNA 

«:213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (383) 
<223> n = A,T,C or G 

<400> 156 

acatcttagt agcgtggcac accagggggc caccagggtc acagtcactc atagcctcgc 60 

cgaggtcgga gtccacacca ccggtgtagg tgtgctcaat cctgggcttg gcgcccacct 120 

ctggagaagg gatatgctgc acacacatgt ccacaaagcc tgtgaactcg ccaaagaatt 180 

cttgcagacc agcctgagca aggggcggat gctcagcttc agctccr.cct tcgccaggcg 24 0 

gatgccaacc tcgtctangg tccgtgggaa gctggtgtcc acntcaccta caacctgggc 300 

gangatctca taaagaggct ccnagataaa ctccacgaaa cttctctggg agctgccagt 360 

nggggcctct ttggtgaact ttc 383 

<210> 167 
<211> 247 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (247) 
<223> n = A,T,C or G 

<400> 167 

acagagccag accctggcca taaatgaanc agagattaag actaaacccc aagtcganat 60 
tggagcagaa actggagcaa gaagtgggcc tggggctgaa gtagagacca aggccaccgc 120 
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tatanccata cacagagcca actctcaggc caaggcnatg gctggggcag anccagagac 
tcaatctgan cccaaagtgg cggctggaac actggtcatg acanaggcag tgactccgac 
tgangtc 



180 
240 
247 



<210> 158 
<211> 273 
c212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_f eacure 
<222> (1) . . . (273) 
<223> n = A,T,C or G 

<400> 168 

acttctaagt tttccagaag tggaaggatt gtantcaccc cgaaaacggg tttacttcaa 60 

aatccctcan ccttgttctt cacnactgtc tatactgana gtgtcatgct cccacaaagg 120 

gctgacacct gagcctgnat tttcactcat ccccgagaag cccttcccag tagggtgggc 180 

aattcccaac ttccctgcca caagcttccc aggctccctc cccrggaaaa ctccagcttg 240 

agtcccagat acactcacgg gctgccctgg gca 273 

<210> 169 
<211> 431 
<212> DNA 
<213> Homo sapien 

<220> 

<221> tr!isc_f eature 
<222> (1) . . . (431) 
<223> n = A,T,C or G 

<400> 169 

acagccttgg cttccccaaa ctccacagtc tcagtgcaga aagatcatct tccagcagtc 60 

agctcagacc agggtcaaag gatgtgacat caacagcttc tggtttcaga acaggttcta 120 

ccactgtcaa atgacccccc atactccccc aaaggctgtg gtaagttttg cacaggtgag 180 

ggcagcagaa agggggtant tactgatgga caccatctcc tccgtatact ccacactgac 240 

cttgccatgg gcaaaggccc ctaccacaaa aacaatagga tcaccgctgg gcaccagctc 300 

acgcacatca ctgacaaccg ggatggaaaa agaantgcca actttcatac atccaaccgg 360 

aaagtgatct gatactggat cctcaactac cttcaaaagc ttctgggggc catcagctgc 420 
tcgaacactg a 

<210> 170 
<211> 266 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) . . . (266) 
<223> n = A,T,C or G 

<400> 170 

acctgtgggc tgggctgcta tgcctgtgcc ggccgctgaa agggagttca gaggtggagc 60 

ccaaggagcc ccgcaggcat tttgccaanc ctccccanag canagggagc aacctacact 120 

ccccgctaga aagacacrag attggagtcc tgggaggggg agtcggggtg ggcatttgat leo 
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gtatacttgt cacctgaacg aangagccag agaggaanga gacgaanatg anattggcct 240 
tcaaagccag gggtctggca ggtgga 266 

<210> 171 

<211> 1248 

<212> DNA 

<213> Homo sapien 



<220> 

<221> mi3c_feature 
<222> (1) . . . (1248) 
<223> n = A,T,C or G 



<400> 171 

ggcagccaaa tcataaacgg cgaggactgc agcccgcact cgcagccctg gcaggcggca 60 

ctggtcatgg aaaacgaatt gttctgctcg ggcgtcctgg tgcatccgca gtgggtgctg 120 

tcagccgcac actgtttcca gaagtgagtg cagagcccct acaccatcgg gctgggcctg 180 

cacagtcttg aggccgacca agagccaggg agccagatgg tggaggccag cctctccgta 240 

cggcacccag agtacaacag acccctgctc gccaacgacc tcatgctcat caagttggac 300 

gaatccgtgt ccgagtctga caccatccgg agcatcagca ttgctccgca gtgccctacc 360 

gcggggaact cttgcctcgt ttctggctgg ggtctgctgg cgaacggcag aacgcctacc 420 

gtgc-gcagt gcgtgaacgt gtcggtggtg tctgaggagg tctgcagtaa gctctatgac 480 

ccgccgtacc acccc'agcac gctctgcgcc ggcggagggc aagaccagaa ggactcctgc 540 

aacggtgact ctggggggcc cccgatctgc aacgggtact tgcagggccc tgtgtctttc 600 

ggaaaagccc cgtgtggcca agttggcgtg ccaggtgtcc acaccaaccc ctgcaaattc 660 

accgagtgga tagagaaaac cgtccaggcc agttaactct ggggactggg aacccatgaa 720 

attgaccccc aaatacaccc tgcggaagga attcaggaat atctgttccc agccccccct 780 

ccctcaggcc caggagtcca ggcccccagc ccctcccccc tcaaaccaag ggtacagatc 840 

cccagcccct cctccctcag acccaggagt ccagaccccc cagcccctcc tccctcagac 900 

ccaggagtcc agcccctcct ccctcagacc caggagtcca gaccccccag cccctcctcc 960 

ctcagaccca ggggtccagg cccccaaccc ctcctccctc agactcagag gtccaagccc 1020 

ccaacccntc attccccaga cccagaggtc caggrcccag cccctcntcc ctcagaccca 1080 

gcggtccaat gccacctaga ctntccctgt acacagtgcc ccctcgtggc acgttgaccc 1140 

aaccttacca gttggttttt catttttngt ccctttcccc tagatccaga aataaagttt 1200 

aagagaagng caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 1248 

<210> 172 
<211> 159 
<212> PRT 
<213> Homo sapien 



<220> 

<221> VARIANT 

<222> (1) . . . (159) 

<223> Xaa = Any Amino Acid 



<400> 172 
Met Val Glu Ala 
1 

Leu Leu Ala Asn 
20 

Glu Ser Asp Thr 

; 35 

Ala Gly Asn Ser 
50 



Ser Leu Ser Val 
5 

Asp Leu Met Leu 

lie Arg Ser lie 
40 

Cys Leu Val Ser 
55 



Arg His Pro Glu 
10 

lie Lys Leu Asp 
25 

Ser He Ala Ser 

Gly Trp Gly Leu 
60 



Tyr Asn Arg Pro 
15 

Glu Ser Val Ser 
30 

Gin Cys Pro Thr 
45 

Leu Ala Asn Gly 
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Arg Met Pro Thr Val Leu Gin Cys Val Asn Val Ser Val Val Ser Glu 
65 70 75 80 

Glu Val Cys Ser Lys Leu Tyr Asp Pro Leu Tyr His Pro Ser Met Phe 

85 90 95 

Cys Ala Gly Gly Gly Gin Xaa Gin Xaa Asp Ser Cys Asn Gly Asp Ser 

100 105 110 

Gly Gly Pro Leu lie Cys Asn Gly Tyr Leu Gin Gly Leu Val Ser Phe 

115 120 125 

Gly Lys Ala Pro Cys Gly Gin Val Gly Val Pro Gly Val Tyr Thr Asn 

130 135 140 

Leu Cys Lys Phe Thr Glu Trp He Glu Lys Thr Val Gin Ala Ser 
145 150 155 

<210> 173 

<211> 12S5 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (1265) 

<223> n - A,T,C or G 

<400> 173 

ggcagcccgc actcgcagcc ctggcaggcg gcactggtca tggaaaacga attgttctgc 60 

tcgggcgtcc tggtgcatcc gcagtgggtg ctgtcagccg cacacngctt ccagaactcc 120 

tacaccatcg ggctgggcc- gcacagtctt gaggccgacc aagagccagg gagccagatg 180 

gtggaggcca gcctctccgc acggcaccca gagtacaaca gacccttgct cgctaacgac 240 

ctcatgctca tcaagttgga cgaatccgtg tccgagtccg acaccatccg gagcatcagc 3 00 

attgcttcgc agtgccctac cgcggggaac tcttgcctcg tttctggctg gggtctgctg 360 

gcgaacggcg agctcacggg tgtgtgtctg ccccctt'caa ggaggtcctc tgcccagtcg 420 

c^gggggctga cccagagctc tgcgtcccag gcagaatgcc taccgtgctg cagtgcgtga 480 

acgtgtcggc ggtgtctgag gaggtctgca gtaagctcta tgacccgctg caccacccca 540 

gcatgttctg cgccggcgga gggcaagacc agaaggactc ctgcaacggt gactccgggg 600 

ggcccctgat ctgcaacggg tacttgcagg gccttgtgtc rttcggaaaa gccccgtgtg 660 

gccaagttgg cgtgccaggt gtctacacca acccctgcaa attcactgag tggatagaga 720 

aaaccgtcca ggccagttaa ctctggggac tgggaaccca tgaaattgac ccccaaatac 780 

atcctgcgga aggaattcag gaatatctgt tcccagcccc tcctccctca ggcccaggag 840 

tccaggcccc cagcccctcc tccctcaaac caagggtaca gatccccagc ccctcctccc 900 

tcagacccag gagtccagac cccccagccc ctcctccctc agacccagga gtccagcccc 960 

tcctccntca gacccaggag tccagacccc ccagcccctc ctccctcaga cccaggggtt 1020 

gaggccccca acccctcctc cttcagagtc agaggtccaa gcccccaacc cctcgttccc 1080 

cagacccaga ggtnnaggtc ccagcccctc ttccntcaga cccagnggtc caacgccacc 1140 

tagattttcc ctgnacacag tccccccttg tggnangctg acccaacctt accagttggt 1200 

tttccatttt tngtcccttt cccctagatc cagaaataaa gtttaagaga ngngcaaaaa 1260 

aaaaa 12 65 

<210> 174 

<211> 1459 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (1459) 
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<223> n = A,T,C or G 
<400> 174 

ggtcagccgc acactgttcc cagaagtgag tgcagagctc ctacaccatc gggctgggcc 60 

tgcacagtct tgaggccgac caagagccag ggagccagat ggtggaggcc agcctctccg 120 

tacggcaccc agagtacaac agacccttgc tcgctaacga cctcatgctc atcaagttgg 180 

acgaatccgt gtccgagtct gacaccatcc ggagcatcag cattgcttcg cagtgcccta 240 

ccgcggggaa ctcttgcctc gttCctggct ggggtctgct ggcgaacggt gagctcacgg 300 

gtgcgcgcct gccctcctca aggaggtcct ctgcccagtc gcgggggctg acccagagct 360 

ctgcgtccca ggcagaatgc ctaccgcgct gcagtgcgtg aacgtgtcgg tggtgtctga 420 

ngaggtctgc antaagctct atgacccgct gtaccacccc ancatgttct gcgccggcgg 480 

agggcaagac cagaaggact cccgcaacgt gagagagggg aaaggggagg gcaggcgact 540 

cagggaaggg tggagaaggg ggagacagag acacacaggg ccgcacggcg agatgcagag 600 

atggagagac acacagggag acagtgacaa ctagagagag aaactgagag aaacagagaa 660 

acaaacacag gaataaagag aagcaaagga agagagaaac agaaacagac atggggaggc 720 

agaaacacac acacatagaa atgcagtcga ccttccaaca gcatggggcc tgagggcggt 7B0 

gacctccacc caatagaaaa tcctcttata acttctgact ccccaaaaac ctgactagaa 840 

atagcctact gtcgacgggg agccttacca ataacataaa tagtcgattt atgcatacgt 900 

tttatgcatt cacgatatac ctttgttgga atcttttgat atttctaagc cacacagctc 960 

gtctgtgaat ttttttaaat tgttgcaacc cccctaaaat ttttctgatg tgcttattga 1020 

aaaaatccaa gtacaagtgg acttgtgcar tcaaaccagg gttgttcaag ggccaactgt 1080 

gtacccagag ggaaacagtg acacagattc atagaggcga aacacgaaga gaaacaggaa H4 0 

aaatcaagac tctacaaaga ggctgggcag ggtggcccat gcctgtaatc ccagcacttt 1200 

gggaggcgag gcaggcagat cactcgaggt aaggagttca agaccagcct ggccaaaatg 1260 

gtgaaatcct gtctgtacta aaaatacaaa agtcagccgg atacggtggc aggcgcctgt 1320 

aaccccagct acttgggagg ctgaggcagg agaattgctt gaatatggga ggcagaggct 1380 

gaagtgagtt gagatcacac cactatactc cagctggggc aacagagtaa gactccgtct 1440 

caaaaaaaaa aaaaaaaaa 1459 

<210> 175 
<:211> 1167 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> fnisc_f eacure 
<222> (1) . . . (1167) 
<223> n = A,T,C or G 

<400> 175 

gcgcagccct ggcaggcggc actggtcatg gaaaacgaat tgttctgctc gggcgccctg 60 

gtgcatccgc agtgggcgct gtcagccgca cactgtttcc agaactccta caccatcggg 120 

ctgggcctgc acagtcttga ggccgaccaa gagccaggga gccagatggt ggaggccagc 180 

ctcrccgtac ggcacccaga gtacaacaga ctcttgctcg ctaacgacct catgctcatc 240 

aagttggacg aatccgtgtc cgagtctgac accatccgga gcatcagcat tgcctcgcag 3 00 

tgccctaccg cggggaaccc ttgcctcgtn tctggctggg gtctgctggc gaacggcaga 3 60 

acgcctaccg tgctgcactg cgtgaacgtg tcggtggtgt ctgaggangt ctgcagtaag 420 

ctccatgacc cgccgtacca ccccagcatg ttctgcgccg gcggagggca agaccagaag 480 

gactcctgca acggtgactc tggggggccc ctgatctgca acgggtactt gcagggcctt 540 

gtgtctttcg gaaaagcccc gtgtggccaa cttggcgtgc caggtgtcta caccaacctc 600 

tgcaaartca ctgagtggat agagaaaacc gtccagncca gttaactctg gggactggga 660 

acccatgaaa ttgaccccca aatacatcct gcggaangaa ttcaggaata tctgttccca 720 

gcccctcccc cctcaggccc aggagtccag gcccccagcc cctcctccct caaacoaagg 780 

gtacagatcc ccagcccctc ctccctcaga cccaggagcc cagacccccc agcccctcnt 840 

ccnccagacc caggagccca gccccccctc cntcagacgc aggagcccag accccccagc 900 
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ccnccntccg tcagacccag gggtgcaggc ccccaacccc tcntccntca gagtcagagg 960 

tccaagcccc caacccctcg tcccccagac ccagaggtnc agg-cccagc ccctcctccc 1020 

tcagacccag cggtccaatg ccacctagan tntccctgta cacagtgccc ccctgtggca 1080 

ngttgaccca accttaccag ttggtttttc attttttgtc cctttcccct agatccagaa 1140 

ataaagtnta agagaagcgc aaaaaaa 1167 

<210> 176 

<211> 205 

<212> PRT 

<213> Homo sapien 



<220> 

<221> VARIANT i 
<222> (1) . . . (205) ' 
<223> Xaa = Any Amino Acid 

<400> 176 

Met Glu Asn Glu Leu Phe Cys Ser Gly Val Leu Val His Pro Gin Trp 

15 10 15 

Val Leu Ser Ala Ala His Cys Phe Gin Asn Ser Tyr Thr He Gly Leu 

20 25 30 

Gly Leu Kis Ser Leu Glu Ala Asp Gin Glu Pro Gly Ser Gin Met Val 

35 40 45 

Glu Ala Ser Leu Ser Val Arg His Pro Glu Tyr Asn Arg Leu Leu Leu 

50 55 60 

Ala Asn Asp Leu Met Leu He Lys Leu Asp Glu Ser Val Ser Glu Ser 
65 70 75 80 

Asp Thr He Arg Ser He Ser He Ala Ser Gin Cys Pro Thr Ala Gly 

85 90 95 

Asn Ser Cys Leu Val Ser Gly Trp Gly Leu Leu Ala Asn Gly Arg Met 

100 105 110 

Pro Thr Val Leu His Cys Val Asn Val Ser Val Val Ser Glu Xaa Val 

115 120 125 

Cys Ser Lys Leu Tyr Asp Pro Leu Tyr His Pro Ser Met Phe Cys Ala 

130 135 140 

Gly Gly Gly Gin Asp Gin Lys Asp Ser Cys Asn Gly Asp Ser Gly Gly 
145 150 155 160 

Pro Leu He Cys Asn Gly Tyr Leu Gin Gly Leu Val Ser Phe Gly Lys 

165 170 175 

Ala Pro Cys Gly Gin Leu Gly Val Pro Gly Val Tyr Thr Asn Leu Cys 

180 IBS 190 

Lys Phe Thr Glu Trp He Glu Lys Thr Val Gin Xaa Ser 
195 200 205 



<210> 177 
<211> 1119 
<212> DNA 
<213> Homo sapien 



/ <400> 177 

gcgcactcgc agccctggca ggcggcactg gtcatggaaa acgaattgtt ctgctcgggc 60 

gtccrggtgc atccgcagtg ggtgctgtca gccgcacact gtttccagaa ctcctacacc 120 

atcgggctgg gcctgcacag tcttgaggcc gaccaagagc cagggagcca gatggtggag 18 0 

gccagcctct ccgtacggca cccagagtac aacagaccct tgctcgctaa cgacctcatg 24 0 

ctcatcaagt tggacgaatc cgtgtccgag tctgacacca tccggagcat cagcattgct 300 
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tcgcagcgcc ccaccgcggg gaactcttgc ctcgtttctg gctggggtcc gctggcgaac 360 

gatgctgtga ttgccatcca gtcccagact gtgggaggct gggagtgtga gaagctttcc 420 

caaccctggc agggttgtac catttcggca acctccagtg caaggacgtc ccgctgcatc 480 

Cucaccgggt gctcactact gctcactgca tcacccggaa cactgtgatc aaccagccag 540 

caccatagct ctccgaagtc agactaccat gattactgtg ttgactgtgc tgtctattgt 600 

actaaccatg ccgatgctta ggtgaaatta gcgtcacctg gcctcaacca tcttggtatc 660 

cagtcatcct cactgaaccg agatttcctg cttcagtgtc agccattccc acacaatttc 720 

tgacctacag aggtgaggga tcatatagct cttcaaggat gctggtactc ccctcacaaa 780 

ttcacttctc ctgttgtagc gaaaggtgcg ccctctggag cctcccaggg tgggtgtgca 840 

ggtcacaatg atgaatgtat gatcgtgttc ccattaccca aagcctttaa acccctcatg 900 

ctcagtacac cagggcaggt ccagcacttc tccattcagt gtatgctgtc cattcaCgca 960 

accacctcag gactcctgga ttctctgccC agtcgagctc ctgcatgctg cctccttggg 1020 

gaggtgaggg agagggccca tggttcaatg ggatctgtgc agtcgtaaca cattaggtgc 1080 

ttaataaaca gaagctgtga tgttaaaaaa aaaaaaaaa 1119 

<210> 178 
<211> 164 
<212> PRT 
<213> Homo sapien 



<220> 

<221> VARIANT 

<222> (1) . . . (164) 

<223> Xaa = Any Amino Acid 



<400> 178 
Met Glu Asn Glu 
1 

Val Leu Ser Ala 
20 

Gly Leu His Ser 
35 

Glu Ala Ser Leu 
50 

Ala Asn Asp Leu 
65 

Asp Thr lie Arg 

Asn Ser Cys Leu 
100 

He Ala He Gin 
115 

Ser Gin Pro Trp 
130 

Thr Ser Cys Cys 
145 

Pro Gly Thr Leu 



Leu Phe Cys 
5 

Ala His Cys 

Leu Glu Ala 

Ser Val Arg 
55 

Met Leu lie 
70 

Ser He Ser 
85 

Val Ser Gly 

Ser Xaa Thr 

Gin Gly Cys 
135 

He Leu Thr 
150 



Ser Gly 

Phe Gin 

25 
Asp Gin 
40 

His Pro 

Lys Leu 

He Ala 

Trp Gly 
105 
Val Gly 
120 

Thr He 
Gly Cys 



Val Leu 
10 

Asn Ser 

Glu Pro 

Glu Tyr 

Asp Glu 

75 
Ser Gin 
90 

Leu Leu 

Gly Trp 

Ser Ala 

Ser Leu 
155 



Val His 

Tyr Thr 

Gly Ser 

45 
Asn Arg 
60 

Ser Val 

Cys Pro 

Ala Asn 

Glu Cys 
125 
Thr Ser 
140 

Leu Leu 



Pro Gin Trp 
15 

He Gly Leu 
30 

Gin Met Val 

Pro Leu Leu 

Ser Glu Ser 
80 

Thr Ala Gly 
95 

Asp Ala Val 
110 

Glu Lys Leu 

Ser Ala Arg 

Thr Ala Ser 
160 



<210> 179 

<211> 250 

<212> DNA 

<213> Homo sapien 



<400> 179 
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ctggagtgcc ttggtgtttc aagcccctgc aggaagcaga atgcaccttc tgaggcacct 60 

ccagctgccc ccggccgggg gatgcgaggc tcggagcacc cccgcccggc tgtgatcgcc 120 

gccaggcact gtccatccca gcccttctgt ccctttgctc ccggcaagcg cttctgctga 180 

aagttcatat ctggagcctg atgccttaac gaataaaggt cccatgctcc acccgaaaaa 24 0 

aaaaaaaaaa 250 

<210> 180 

<211> 202 

<212> DNA 

<213> Hcmo sapien 



<400> 180 

actagtccag tgtggtggaa ttccaccgtg ccgggcccaa cacaatggct acctttaaca 
tcacccagac cccgcccctg cccgtgcccc acgctgctgc taacgacagt atgatgctta 
ctctgctact cggaaaccat ttttatgtaa ttaatgtatg cttCctCgtt tacaaatgcc 
tgatttaaaa aaaaaaaaaa aa 

<210> 181 

<211> 558 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (558) 
<223> n = A,T,C or G 



<400> 181 

cccytttgkt naggtctkkg agacamccck agacccwaan ctgtgccaca gacttcyngg 60 

aatgtttagg cagtgctagt aacctcyccg taatgattct gctattactu tcctnacccc 120 

ttactcctct ttcttctgaa gattaatgaa gttgaaaatt gaggtggata aatacaaaaa 180 

ggtagcgtga tagcataagt atctaagtgc agatgaaagt gtgtcatata tatccattca 240 

aaattatgca agctagcaat cacccagggt taactaaatt actttaaCat gctgttgaac 300 

ctactccgtt cctcggctag aaaaaattat aaacaggact ttgttagttt gggaagccaa 360 

attgacaaca ctctacgtcc taaaagttgg gctatacata aattatcaag aaatatggaw 420 

tttcattccc aggaatatgg kgtccatctt atgaatatta cscrggacag awgcwtgagc 480 

aaaaycagtt ttggtwaata ygtwaatatg Ccmtaaataa acaakgctct gacttatttc 540 
caaaaaaaaa aaaaaaaa 

<210> 182 

<211> 479 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (479) 
<223> n = A,T,C or G 



<400> 182 

acagggwttk grggatgcta agsccccrga rwtygtttga cccaaccccg gctcwtttfcc 60 

agaggggaaa atggggccta gaagttacag mscatytagy tggcgcgmcg gcacccctgg 12 0 

cstcacacag astcccgagt: agctgggact acaggcacac agtcactgaa gcaggccctg 180 

ctwgcaattc acgttgccac ccccaaccta aacattcttc atacgtgatg tccttagtca 240 

ctaaggttaa actCCcccac ccagaaaagg caacttagat aaaatcttag agcaccttca 300 



I 
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tactnitccca agtcctcttc cagccccact kkgagCcctm cytgggggcc gataggaant 
ntctcttggc tttctcaata aarcccctat ycatctcatg tttaatttgg tacgcatara 
awtgstgara aaattaaaat gttctggtCy mactttaaaa araaaaaaaa aaaaaaaaa 

<210> 183 
<211> 384 
<212> DNA 
<213> Homo sapien 



^ <400> 183 

aggcgggagc agaagctaaa gccaaagccc aagaagagtg gcagtgccag cactggtgcc 60 

agtaccagta ccaacaacag tgccagtgcc agtgccagca ccagtggtgg ctccagtgct 120 

ggtgccagcc tgaccgccac tctcacattt gggctcttcg ctggccttgg tggagctggt ISO 

gccagcacca gtggcagctc tggtgcctgt ggtttctcct acaagtgaga ttttagatat 240 

tgttaatcct gccagtcttt ctcttcaagc cagggtgcac cctcagaaac ctactcaaca 300 

cagcactcta ggcagccact atcaatcaat tgaagttgac accctgcatt aratctattt 360 
gccatttcaa aaaaaaaaaa aaaa 



<210> 184 

<211> 496 

<2a2> DNA 

<213> Homo sapien 



384 



<220> 

<221> misc_feature 
<222> (1) . . . (496) 
<223> n = A,T,C or G 



<400> 184 , 

accgaa-cgg gaccgctggc ttataagcga Ccatgcyynt ccrgtaOcac ctcaacgagc 60 

agggagaccg agtccatacg ccgaagaaat ttgacccgat gggacaacag acctgctcag 120 

cccatcctgc tcggttctcc ccagatgaca aatactctsg acaccgaatc accatcaaga 180 

aacgcttcaa ggtgctcatg acccagcaac cgcgccctgc cctctgaggg tcccttaaac 240 

tgatgtcttt tctgccacct gctacccctc ggagactccg taaccaaacc ctccggactg 300 

tgagccctga tgcctttttg ccagccatac tctctggcat ccagtctccc gtggcgattg 360 

attacgcttg tgtgaggcaa tcatggtggc atcacccata aagggaacac atctgacttt 420 
ttttcctcat atttcaaatc actacmagaw tattwmagaw waaatgawtt gaaaaactst 
taaaaaaaaa aaaaaa 



<210> 185 
<211> 384 
<212> DNA 
<213> Homo sapien 



480 
496 



<400> 165 

gctggtagcc tatggcgkgg cccacggagg ggctcctgag gccacggrac agtgacttcc 60 

caagtatcyt gcgcsgcgtc ttctaccgtc cctacctgca gatcttcggg cagattcccc 120 

aggaggacat ggacgtggcc ctcatggagc acagcaactg ytcgtcggag cccggcttcc 180 

gggcacaccc tcctggggcc caggcgggca cctgcgcctc ccagtatgcc aactggctgg 240 

tggcgctgct cctcgccacc ttcctgctcg tggccaacat cccgctggtc aacttgctca 300 

ttgccatgtt cagttacaca ttcggcaaag tacagggcaa cagcgatctc tactgggaag 360 

gcgcagcgct accgcctcat ccgg 304 



<210> 186 
<2ll> 577 
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<212> DNA 

<213> Homo sapien 

<220> 

«:221> inisc_f eacure 
<222> (1) . . . (577) 
<223> n = A,T,C or G 

<400> 186 

gagttagccc ctccacaacc ttgargaggt cgtctgcagt ggcctctcgc ttcataccgc 60 

tnccatcgtc atactgtagg tttgccacca- cytcctggca tcttggggcg gcntaatatt 120 

ccaggaaact ctcaatcaag tcaccgtcga tgaaacccgc gggctggttc tgtcttccgc 180 

ccggtgtgaa aggatctccc agaaggagtg ctcgatcttc cccacactct tgatgacttt 24 0 

atrgagtcga ttctccacgt ccagcaggag gttgtaccag ctctctgaca gtgaggtcac 300 

cagccctatc atgccgttga mcgtgccgaa garcaccgag ccttgtgtgg gggkkgaagt 36 0 

ctcacccaga Ctctgcatca ccagagagcc gtggcaaaag acattgacaa actcgcccag 420 

gtggaaaaag aracamctcct ggargtgctn gccgctcctc gtcmgttggt ggcagcgctw 480 

tcctttcgac acacaaacaa gttaaaggca ctttcagccc ccagaaantt gtcatcatcc 540 

aagatnccgo acagcactna tccagctggg attaaat 577 

<210> 187 
<211> 534 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (534) 
<223> n = A,T,C or G 



<4G0> 187 

aacatcctcc tgtacaatgc Cgtgtaatac cgacccgacn ttgtctgstg agaatycatw 60 

accJtggaaaa gmaacattaa agcctggaca ctggtattaa aattcacaat atgcaacact 120 

ttaaacagtg tgtcaatctg crcccyynac tttgtcatca ccagtctggg aakaagggca 180 

tgccctattc acacctgtta aaagggcgc" aagcattttt gatccaacat cttttttctt 240 

gacacaagtc cgaaaaaagc aaaagtaaac agttatyaat ttgttagcca attcactttc 3 GO 

ttcacgggac agagccatyt gatttaaaaa gcaaattgca taatattgag cttygggagc 360 

tgatatttga gcggaagagt agcctttcta cttcaccaga cacaactccc tttcaCattg 420 

ggatgctnac naaagcwatg tctctwacag acgggatgct tttgtggcaa ttctgttctg 480 

aggatctccc agtttattta ccacrcgcac aagaaggcgt tttcttcctc aggc 534 

<210> 188 

<211> 761 

<212> DNA ' 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (761) 
<223> n » A,T,C or G 



<400> 188 

agaaaccagt atccccnaaa acaacctctc ataccttgtg gacctaattt tgcgtgcgtg 60 

tgtgtgcgcg cgcatatcat atagacaggc acaccttttt tacttttgta aaagcttatg 120 

ccccttcggt atctatatct gtgaaagttt taatgacctg ccataatgcc tcggggacct 180 
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ttgtcctctg tgtaaacggt accagagaaa acacctatnt tatgagtcaa tccagctngt 
tttatucgac atgaaggaaa tttccagatn acaacactna caaactctcc ctkgackarg 
ggggacaaag aaaagcaaaa ctgamcataa raaacaatwa cctggtgaga arttgcataa 
acagaaatwr ggtagtacat tgaarnacag catcattaaa rmgttwtktt wttctccctt 
gcaaaaaaca tgtacngact tcccgttgag taatgccaag ttgttttttt tatnataaaa 
cttgcccttc attacatgtt tnaaagtggt gtggtgggcc aaaatattga aatgatggaa 
ctgactgata aagctgtaca aataagcagt gtgcctaaca agcaacacag taatgttgac 
atgcttaact cacaaatgct aatttcatta taaacgtttg ctaaaataca ctttgaacta 
tctttctgtn ttcccagagc tgagatntta gaCtttatgt agtatnaagt gaaaaantac 
gaaaataata acattgaaga aaaananaaa aaanaaaaaa a 



240 
300 
360 
420 
480 
540 
600 
660 
720 
761 



<210> 189 
<211> 482 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (482) 
<223> n = A,T,C or G 

<400> 189 

tttttttttt tctgccgatn ctactacttc attgcaggan gtgggggtgt atgcaccgca 60 

caccggggct atnagaagca agaaggaagg agggagggca cagcccctcg =tgagcaaca 120 

aagccgcctg ctgccttctc tgtctgtctc ctggtgcagg cacacgggga gaccttcccc 180 

aaggcagggg ccaccagtcc aggggtggga atacaggggg tgggangtgc gcataagaag 240 

cgataggcac aggccacccg gtacagaccc ctcggctcct gacaggtnga tttcgaccag 300 

gtcattgcgc cctgcccagg cacagcgcan atctggaaaa gacagaatgc tttccctrtc 360 

aaatttggct ngtcatngaa ngggcanctt cccaar.ttng gctnggtctt ggtacncctg 420 

gttcggccca gctccncgtc caaaaantat tcacccnnct ccnaatr.gcc tgcnggnccc 480 



<210> 190 
<211> 471 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (471) 
<223> n = A,T,C or G 

<400> 190 

tttttttttt ttttaaaaca gtttttcaca acaaaattta ttagaagaat agtggttttg 60 

aaaactctcg catccagtga gaactaccat acaccacatt acagctngga atgtnctcca 120 

aatgtccggt caaatgatac aatggaacca ttcaatctta cacacgcacg aaagaacaag 180 

cgcttttgac atacaatgca caaaaaaaaa aggggggggg gaccacatgg attaaaattt 240 

taagtactca tcacatacat taagacacag ttctagtcca gtcnaaaatc agaactgcnt 300 

tgaaaaattt cacgcatgca atccaaccaa agaacttnat tggtgatcat gantncccta 360 

ctacatcnac cttgaccact gccaggaacn aaaagttnaa ancacncngt acaaaaanaa 420 

tctgtaattn anttcaacct ccgtacngaa aaatnttnnt tatacacccc c 47i 



<210> 191 
<211> 402 
<212> DNA 
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<213> Homo sapien 
<220> 

<221> inisc_f eature 
<222> (1) . . . (402) 
<223> n = A,T,C or G 

<400> 191 

gagggattga aggtctgttc tastgtcggm ctgctcagcc accaactcca acaagttgct 60 

gtcttccacc cactgcctgt aagcttttta acccagacwg tatcttcata aacagaacaa 120 

attcttcacc agtcacacct tctaggacct ttttggattc agttagtata agctcctcca 180 

ctccctttgt taagacttca tctggtaaag tcttaagttt tgtagaaagg aattyaattg 240 

ctcgtcctct aacaatgtcc tctccctgaa gtatttggct gaacaaccca cctaaagtcc 300 

ctttgtgcat ccatcttaaa tatacctaat agggcattgk tncactaggt taaattctgc 360 

aagagtcatc tgtctgcaaa agttgcgtta gcatatctgc ca 402 

<210> 192 
<211> 601 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (601) 
<223> n = A,T,C or G 

<400> 192 

gagctcggat ccaataatct ttgtctgagg gcagcacaca tatncagtgc catggnaact 60 

ggcccacccc acatgggagc agcatgccgc agncacataa ggtcattccc tgagccagac 120 

atgcytytct gaycaccgtg tgccaagtgc tggtgattct yaacacacyt ccatcccgyt 180 

cttttgtgga aaaactggca cttktccgga actagcarga catcactcac aaattcaccc 240 

acgagacact tgaaaggtgt aacaaagcga ytcttgcatt gctttttgtc cctccggcac 300 

cagtcgtcaa tactaacccg crggtttgcc tccatcacat ttgtgacctg tagctctgga 350 

tacatctcct gacagtactg aagaactcct tctcttgttt caaaagcarc tcttggtgcc 420 

tgctggacca ggttcccatt tcccagtcyg aatgctcaca tggcatattt wacttcccac 480 

aaaacatcgc gatttgaggc tcagcaacag caaatcctgt cccggcattg gctgcaagag 540 

ccrcgatgta gccggccagc gccaaggcag gcgccgcgag ccccaccagc agcagaagca 6 00 

9 601 

<210> 193 
<211> 608 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (608) 
<223> n = A,T,C or G 

<400> 193 

atacagccca natcccacca cgaagatgcg ctcgttgact gagaacctga tgcggtcact 60 

ggtcccgccg tagccccagc gactctccac ctgctggaag cggtcgacgc tgcactcytt 120 

cccaacgcag gcagmagcgg gsccggccaa tgaactccay tcgtggcttg gggtkgacgg 180 

tkaagtgcag gaagaggctg accacctcgc ggtccaccag gatgcccgac tgCgcgggac 240 

ctgcagcgaa actcctcgat ggtcatgagc gggaagcgaa tgaggcccag ggccttgccc 3 00 
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agaacctccc gcctgttctc tggcgtcacc tgcagctgcc gccgctgaca cccggcctcg 
gaccagcgga caaacggcrrc tgaacagccg cacctcacgg atgcccagtg tgtcgcgctc 
caggaiTur.gsc accagcgtgt ccaggtcaat gtcggtgaag ccctccgcgg gtratggcgt 
ctgcagtgtt tttgtcgatg ttctccaggc acaggctggc cagctgcggt tcatcgaaga 
gtcgcgcccg cgtgagcagc atgaaggcgt 'tgtcggctcg cagttcttct tcaggaactc 
cacgcaac 

<210> 194 
<211> 392 
<212> DNA 
<213> Hono sapien 

<220> 

<221> misc_feature 
<222> (1)...(392) 
<223> n = A,T,C or G 

<400> 194 

gaacggrtgg accttgcctc gcattgtgct tgccggcagg gaataccttg gcaagcagyt 60 

ccagtccgag cagccccaga ccgctgccgc ccgaagcCaa gcctgcccct ggccttcccc 120 

tccgcctcaa cgcagaacca gtagtgggag cactgtgttt agagttaaga gtgaacactg 180 

tttgatctta cttgggaatt tcctctgtta taragctttt cccaatgcta attcccaaac 240 

aacaacaaca aaacaacatg tttgcctgtt aagttgtata aaagtaggtg attctgcatt 300 

taaagaaaat attaccgtca catatactgc ttgcaatttc tgtatttatt gktnctstgg 3G0 

aaa-aaatat agttattaaa ggttgtcant cc 392 

<210> 195 
<211> 502 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc:_f eature 
<:222:. (1) . . . (502) 
<223> n = A,T,C or G 

<400> 195 

ccstckgagg ggtkaggkyc cagttyccga gtggaagaaa caggccagga gaagtgcgtg 60 

ccgagctgag gcagatgttc ccacagtgac ccccagagcc stgggstata gtytctgacc 120 

cctcncaagg aaagaccacs ttctggggac atgggctgga gggcaggacc tagaggcacc 18 0 

aagggaaggc cccantccgg ggstgttccc cgaggaggaa gggaaggggc tctgtgtgcc 240 

ccccasgagg aagaggccct gagtcctggg atcagacacc ccttcacgtg catccccaca 300 

caaacgcaag ctcaccaagg tcccctctca gtcccccccc stacaccccg amcggccact 360 

gscscacacc cacccagagc acgccacccg ccatggggar tgtgctcaag gartcgcngg 420 

gcarcgtgga catctngccc cagaaggggg cagaatctcc aatagangga ctgarcmstt 480 

gctnanaaaa aaaaanaaaa aa 5Q2 

<210> 196 
<211> 665 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc 
<222> (1) . 



360 
420 
480 
540 
600 
608 



_f eature 
. . (665) 
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<223> n = A,T,C or G 
<400> 196 

ggctacttgg tttcattgcc accacttagc ggatgtcatt tagaaccatt ttgtctgctc SO 

cctctggaag ccttgcgcag agcggacttc gtaactgtcg gagaataact gctgaatttt 120 

wagctgtctk gagttgatts gcaccactgc acccacaact tcaatatgaa aacyawttga 180 

actwatttat tatcttgtga aaagtataac aatgaaaatt tcgttcatac tgtatckatc 240 

aagcacgatg aaaagcaawa gacatatatc ctctcattat gttaaattat gattgccatt 300 

attaaccggc aaaatgtgga gtgtatgttc ttttcacagt aaCatatgcc ttttgtaact 360 

tcacttggtc attttattgt aaatgarcta caaaattctt aatctaagar aatggtatgt 420 

watatttatt tcattaartt ctttcctkgt ttacgtwaat ttcgaaaaga wtgcatgatt 480 

tcttgacaga aaccgatcct gatgctgtgg aagtagtttg acccacaccc ctatgagttt 540 

ttcctagaac gtataaaggc tgtagcccat cnaacttcaa agaaaaaaac gaccacatac 600 

tctgcaatca ggctgaaatg tggcaCgctn ttctaatccc aactctacaa actagcaaan 660 

aagcg 565 

<210> 197 
<211> 492 

<212> DNA , 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (492) 
<223> n = A,T,C or G 

<400> 197 

ttttntcttt tttcttttgc aggaaggatc ccatttattg tggatgcact ttcacaatat 60 

atgttcactg gagcgatcca ttaccagtga aaagtatcaa gtgccrataa natttttagg 120 

aaggcagatt cacagaacac gctngtcngc tcgcagttrt acctcgtana gacnacagag 180 

aactatagtc naaccagtaa acnaggaatt tactttccaa aagattaaat coaaactgaa 240 

caaaattcta ccctgaaact tactccatcc aaacattgga ataanagtca gcagcgatac 300 

atcccctcct gaaccttaga ttttctagaa aaacatgtaa cagtgatcag gaagagctct 360 

tgctcaaaag tacaacnaag caatgtcccc ttaccatagg cctcaattca aactttgatc 420 

cacctcactc ccatcacggg agtcaatgct acccgggaca cttgtatttc gttcatnctg 480 

ancntggctt aa 4 92 

<210> 198 
<211> 478 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (478) 
<223> n = A,T,C or G 

<400> 198 

Ctcnttttgn atttcantct gtannaanta ttttcattat gtttattana aaaatatnaa 60 

tgtntccacn acaaatcatn ttacncnagt aagaggccan ctacattgta caacatacac 120 

tgagtatatt ttgaaaagga caagtttaaa gtanacncat attgccganc atancacatt 18 0 

cacacatggc ttgattgata tttagcacag canaaactga gtgagttacc agaaanaaat 24 0 

nacatatgtc aatcngactt aagatacaaa acagatccta tggtacatan catcntgcag 300 

gagttgtggc tttatgtcta ccgaaagcca atgcagttcc tgcacaaaga gatggccgta 360 

agcattctag tacctctact ccatggttaa gaatcgtaca cttatgttca catatgcnca 420 
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gggtaagaat cgtgtcaagc naanttacgg agaggtccan gagaaaaatt tgatncaa 

<210> 199 
<211> 482 
<212> DNA 
<213> Homo sapien 



<220> 

<221> inisc_f eature 
<222> (1) . . . (482) 
<223> n = A,T,C or G 



<400> 199 

agtgacctgt cctccaacaa aaccccttga tcaagttcgt ggcactgaca atcagaccta 60 

tgctagrtcc tgtcatctat tcgctactaa atgcagactg gaggggacca aaaaggggca 120 

tcaactccag ctggattatc ttggagcctg caaatctatt cctacttgta cggactccga 180 

agtgattcag tttcctctac ggargagaga ctggcccaag aataccctca tgcagcctta 240 

tgaagccnac tctgaacacg ccggttatct nagatgagaa ncagagaaat aaagccnaga 300 

aaattcacct ggangaaaag aggccttngg ctggggacca tcccattgaa ccttctctta 360 

anggacttta agaanaaact accacargcn tgtngtatcc Cggtgccngg ccgtttantg 420 

aacntngacn ncacccttnt ggaatanant cttgacngcn ccctgaacct gctcctctgc 480 
ga 



<210> 200 

<211> 270 

<212> DNA 

<213> Homo sapien 



482 



c220> 

<221> misc_feature 
<222> (1) . . . (270) 
<223> n = A,T,C or G 



<400> 200 

cggccgcaag tgcaactcca gccggggccg tgcggacgaa gaccctgcca gcagttggtc 60 

cgactgcgac gacggcggcg gcgacagtcg caggtgcagc gcgggcgcct ggggtcttgc 120 

aaggccgagc tgacgccgca gaggtcgtgt cacgtcccac gaccttgacg ccgtcgggga 180 

cagccggaac agagcccggt gaangcggga ggccccgggg agcccctcgg gaagggcggc 240 

ccgagagata cgcaggtgca ggtggccgcc 270 

<210> 201 
<211> 419 
<212> DNA 
«213> Homo sapien 



<220> 

<22I> misc_feature 

<222> (1) . . . (419) 

<223> n = A,T,C or G 



<400> 201 

t-tcttcctt ttttggaatc tactgcgagc acagcaggtc agcaacaagt ttattttgca 60 

gctagcaagg caacagggca gggcatggtt acatgttcag gtcaactccc ttcgtcgcgg 120 

ttgattcgtt tgtctttatg ggggcggggc ggggtagggg aaancgaagc anaantaaca ISO 

tggagccggt gcaccctccc tgtagaacct ggttacnaaa gctcggggca gttcacctgg 240 
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tctgtgaccg tcattttctt gacatcaatg ctattagaag tcaggatatc ttttagagag 300 
tccactgtnt ctggagggag attagggttt cttgccaana tccaancaaa atccacntga 360 
aaaagtcgga Cgacncangt acngaatacc ganggcatan ttctcatanc cggcggcca 419 

\ 

<210> 202 
<211> 509 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(509) 
<223> n = A,T,C or G 

<400> 202 

tttntCtttt ttttttcttc tttttttttt Cttttttttt tttttttttt tttttttttt 60 

tggcacttaa tccattttta tttcaaaatg tctacaaant ttnaatncnc cattatacng 120 

gtnattttnc aaaatctaaa nntcattcaa atncnagcca aantccttac ncaaatnnaa 180 

tacncncaaa aatcaaaaac atacntntct ttcagcaaac ttngttacat aaattaaaaa 240 

aatatatacg gctggtgctt tcaaagcaca attatcttaa caccgcaaac atntttnnaa 300 

ggaactaaaa taaaaaaaaa cactnccgca aaggttaaag ggaacaacaa attcncttta 360 

caacancnnc nattataaaa accacatctc aaaccttagg ggaatatata cctcacacng 420 

ggatcttaac ttttactnca ctttgtttat tttcttanaa ccattgr.ntt gggcccaaca 480 

caatggnaat nccnccncnc tggactagt 509 

<210> 203 
<2H> 583 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (583) 
<223> n = A,T,C or G 

<400> 203 

tttttttttt tttttcttga cccccctctt ataaaaaaca agttaccatt ttattttact 60 

tacacatatt tattttataa ttggtattag atattcaaaa ggcagctttt aaaatcaaac 120 

taaatggaaa ctgccttaga tacataattc ttaggaatta gcttaaaatc tgcctaaagt 180 

gaaaatctcc tctagctctt ttgactgtaa atttttgact cttgtaaaac atccaaattc 240 

atttttctcg tctttaaaat tatctaatct ttccattctt tccctattcc aagtcaattt 300 

gcttctctag cctcatttcc tagctcttat ctactattag taagtggctt ttttcctaaa 360 

agggaaaaca ggaagagana atggcacaca aaacaaacat tttatattca tatttctacc 420 

tacgttaata aaatagcatt ttgtgaagcc agctcaaaag aaggctcaga tccttttatg 480 

tccattttag tcactaaacg atatcnaaag tgccagaatg caaaaggtct gcgaacattt 540 

attcaaaagc taatataaga tatttcacat actcatcttt ctg 583 

<210> 204 
<211> 589 
<212> DNA 
<213> Homo sapien 

<220> 

c221> misc_f eature 
<222> (1) . . . (589) 
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<223> n = A,T,C or G 



<400> 204 

tttcttttnt tttttccttt ttttctnctc ccccttcttt ttganaatga ggatcgagtc 60 

tttcactctc tagaragggc acgaagaaaa ctcatccttc cagctttaaa ataacaatca 120 

aaccccctat gccaratcat attttaagtt aaaccaatga gtcactggct tatcttctcc 180 

tgaaggaaat ctgttcattc ttctcattca catagttata tcaagtacta ccttgcatac 240 

tgagaggttt ttcttctcta tttacacata tattcccatg tgaatttgta tcaaaccttt 300 

attctcatgc aaactagaaa ataatgtntt cttttgcata agagaagaga acaatatnag 360 

cattacaaaa ctgctcaaat tgtttgttaa gnctatccat tataattagt tnggcaggag 42 0 

ctaatacaaa tcacatttac ngacnagcaa taataaaact gaagtaccag ttaaatatcc 480 

aaaataatca aaggaacatt tttagcctgg gtataattag ccaattcacc ttacaagcat 540 

ttattnagaa cgaattcaca tgctatcatt ccntagccca acacaatgg 589 



<210> 205 
<211> 545 
<212> DNA 
<213> Homo sapien 

c220> 

<221> misc_feature 
<222> (1) . . . (545) 
<223> n = A,T,C or G 



<400> 205 

trtttntttc ttttttcagt aataatcaga acaatattca ttcttacatt taaaattcat SO 

agaaaagcgc cttacattta ataaaagttt gtttctcaaa gcgatcagag gaattagata 120 

tngtcttgaa caccaatatt aatttgagga aaacacacca aaatacatta agtaaattat 180 

ttaagatcat agagcttgta agtgaaaaga taaaacttga cctcagaaac tctgagcatt 240 

aaaaacccac tactagcaaa taaattacca tggacttctt gctttaatct tgtgatgaat 300 

a"9gggtgtc actggtaaac caacacattc tgaaggatac atcacttagt gatagattct 360 

tatgcacttt gctanatnac gtggatatga gttgacaagt ttctctctct ccaatctttt 420 

aaggggcnga ngaaatgagg aagaaaagaa aaggattacg catactgtcc ttuCtatngg 480 

aaggattaga tatgttccct ttgccaatat taaaaaaata ataatgttta ctactagtga 540 
aaccc 



<210> 206 

<211> 487 -) 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (487) 
<223> n = A,T, C or G 



<400> 206 

ctcttctttt ttctttagtc aagtttctna tctttattat aattaaagtc tcggtcattt 60 

caLCCattag ccctgcaact tacatattta aattaaagaa acgttnttag acaactgtna 120 

caattcataa atgtaaggcg ccatcattga gtanacatat tcctccaaga gtggatgtgt 180 

cccttctccc accaactaat gaancagcaa cattagttta attttattag tagatnatac 240 

actgccgcaa acgctaattc tcttctccat ccccatgtng acattgtgta tatgtgtgag 300 

ttggtnagaa tgcatcanca atctnacaat caacagcaag acgaagctag gcntgggctc 360 

tcggtgaaaa tagactgcgt ctgtctgaat caaatgatct gacctatccc cggtggcaag 420 

aacccctcga accgcctcct caaaggcngc tgccacattt gtggcntctn tcgcacctgt 480 
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ttcaaaa 

<210> 207 
<211> 332 
<212> DMA 
<213> Homo sapien 



<220> 

<221> misc_f eature 
<222> (1) . . . (332) 
<223> n = A,T,C or G 



c400> 207 

tgaactggct aaaagacrtgc atttttanaa ctagcaactc ttatttcttt cctttaaaaa 60 

tacacagcat taaatcccaa atcctactta aagacctgac agcttgagaa ggtcactact 120 

gcatttatag gaccttctgg tggttctgct gctacnttcg aantccgaca atccttgana 180 

atctttgcac gcagaggagg taaaaggtat tggattttca cagaggaana acacagcgca 24 0 

gaaatgaagg ggccaggctt actgagctcg tccactggag ggctcatggg tgggacatgg 300 

aaaagaaggc agcctaggcc ctggggagcc ca 332 

<210> 208 
<211> 524 
<212> DNA 
<213> Homo sapien 



<220> 

<22l> misc_fsature 
<222> (1) . . . (524) 
<223> n = A,T,C or G 



<400> 208 

agggcgtggc gcggagggcg tcactgtttt gtctcagtaa caataaatac aaaaagactg 60 

gttgtgttcc ggccccaccc aaccacgaag ttgacttctc ttgtgtgcag agtgactgat 120 

cttaaaggac atggagctcg tcacaatgtc acaacgccac agcgtgaagg gcacactcac 180 

tcccgcgcga tccacatcta gcaaccaaca atagctcatg agtccatact cgtaaacact 240 

tttggcagaa tacttnttga aactcgcaga tgataactaa gatccaagat atttcccaaa 300 

gtaaatagaa gtgggtcata atattaatta cctgttcaca tcagcttcca tttacaagtc 360 

atgagcccag acactgacat caaactaagc ccacttagac tcctcaccac cagtctgtcc 420 

tgtcatcaga caggaggctg tcaccttgac caaattctca ccagtcaatc atctatccaa 480 

aaaccattac ctgatccact tccggtaatg caccaccttg gtga 524 

<210> 209 
<211> 159 
<212> DNA 
<213> Homo sapien 



<400> 209 

gggtgaggaa atccagagtt gccatggaga aaattccagt gtcagcattc ttgctccttg 60 

tggccccccc ctacactctg gccagagata ccacagtcaa acctggagcc aaaaaggaca 120 

caaaggactc tcgacccaaa ctgccccaga ccctctcca 159 

<210> 210 
<211> 255 
<212> DNA 
<213> Homo sapien 
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<220> 

<22l> misc_feature 

<222> (1) . . . (256) 

<223> n = A,T,C or G 

<400> 210 

actccctggc agacaaaggc agaggagaga gctctgttag Ctccgtgttg ttgaactgcc 60 

actgaatttc tctccacttg gactattaca tgccanttga gggactaatg gaaaaacgta 120 

tggggagatt ttanccaatt tangtntgta aatggggaga ctggggcagg cgggagagat 180 

ttgcagggtg naaatgggan ggctggtttg ttanacgaac agggacatag gaggtaggca 24 0 

ccaggacgct aaatca 256 

<210> 211 

<2H> 264 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eat'jre 
<222> (1) ... (264) 
<223> n - A,T,C or G 

<400> 211 

acattgtctt ttcgagacaa agcatcgaga gagctctcct taacgtgaca caatggaagg 60 

actggaacac atacccacat ctctgctccg agggataatt ttctgataaa gtcttgctgt 120 

atattcaagc acacatgtta Catattattc agttccatgt traCagccta gttaaggaga 180 

ggggagatac attcngaaag aggaccgaaa gaaatactca agtnggaaaa cagaaaaaga 240 

aaaaaaggag caaatgagaa gcct 264 

<210> 212 
<211> 328 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (328) 
<223> n = A,T,C or G 

<400> 212 

acccaaaaac ccaatgctga atatttggct tcattattcc canattcttt gatcgtcaaa 60 

ggatttaatg ttgtcccagc ttgggcacct cagttaggac ctaaggatgc cagccggcag 120 

gcttatatat gcagcaacaa tattcaagcg cgacaacagg ttactgaact tgcccgccag 180 

tcnaattcca ttcccattga cttgggatcc ttatcatcag ccagagagat tgaaaattta 240 

cccccacnac tcttcactcc ctgganaggg ccagtggtgg tagctataag cttggccaca 300 

tttttttttc ctttattccc ttgccaga 328 

<210> 213 
<211> 250 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> mis" feature 
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<222-> (1) . . . (250) 
<223> n = A,T, C or G 



<400> 213 

actcatgagc agagcgacat atccnagtgt agactgaata aaactgaatt ctctccagtt 
taaagcatcg ctcacCgaag ggatagaagt gactgccagg agggaaagta agccaaggct 
cattatgcca aagganatat acatttcaat tctccaaact ccttcctcat tccaagagtt 
ttcaatatcc gcatgaacct gctgataanc catgttaana aacaaatatc tctctnaccc 
cctcatcggt 

<210> 214 

<211> 444 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_feature 

<222> (1) . . . (444) 

<223> n = A,T,C or G 



<400> 214 

acccagaatc caatgctgaa tatrtggctt catcattccc agattcttcg attgtcaaag 60 

gatttaatgt tgcctcagct tgggcacttc agttaggacc taaggatgcc agccggcagg 120 

tttacatatg cagcaacaat atccaagcgc gacaacaggt tattgaactt gcccgccagc 180 

cgaatctcat tcccattgac ttgggaccct tatcatcagc canagagatt gaaaatttac 240 

ccctacgact ctttaccctc tggagagggc cagtggtggc agctataagc ttggccacat 300 

ttcttcttcc tttactcctt tgtcagagac gcgattcatc catatgctan aaaccaacag 360 

agcgactctc acaaaattcc tataganatt gtgaacaaaa ccctacctat agttgccatt 420 

actttgctct ccccaatata cctc 444 

<210> 215 
<211> 366 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (366) 
<223> n = A,T, C or G 



<400> 215 

acttatgagc agagcgacat atccaagtgt anactgaata aaactgaatt ctctccagtt 60 

taaagcattg ctcactgaag ggatagaagt gactgccagg agggaaagta agccaaggct 120 

cattatgcca aagganatat acatttcaat tctccaaact tcttcctcat tccaagagtt 180 

ttcaatattt gcatgaacct gctgacaagc catgttgaga aacaaatatc tctctgacct 240 

tctcatcggt aagcagaggc tgtaggcaac atggaccata gcgaanaaaa aacttagtaa 300 

tccaagctgt tttctacact gtaaccaggt ttccaaccaa ggtggaaatc tcctatactt 360 

ggtgcc 

<210> 216 
<211> 260 
<212> DNA 
<213> Homo sapien 



<220> 
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<22l> misc_feature 
<222> (1) . . . (260) 
<223> n = A,T,C or G 



<400> 216 

ctgtataaac agaactccac tgcangaggg agggccgggc caggagaacc tccgcttgcc 60 

caagacaggg gcctaaggag ggtccccaca ctgctnntaa gggctnttnc atttttttat 120 

taataaaaag tnnaaaaggc ctcttctcaa cttttttccc tcnggctgga aaatttaaaa 180 

atcaaaaatt ccctnaagtt ntcaagctat catatatacc ntaccctgaa aaagcaacat 240 

aaCtCttCCt tCCCtCCttt ocn 



<210> 217 
<211> 262 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (262) 

<223> n = A,T,C or G 



<4C0> 217 

acctacgtgg gtaagtttan aaatgttaca actccaggaa naggaacgca tataattgta 60 

tctcgcctat aatrttctat tttaataagg aaatagcaaa Ctggggtggg gggaatgtag 120 

ggcattccac agtttgagca aaacgcaatt aaatgtggaa ggacagcact gaaaaatttc 180 

atgaataatc tgtatgatta catgcctcta gagcagattt ataattagcc acttacccta 240 

acatccttca cgcttgcaaa gt 262 



<210> 218 
<211> 205 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_fsature 
<222> (1) . . . (205) 
<223> n = A,T,C or G 

<400> 218 

accaaggtgg tgcatcaccg gaantggatc aangacacca tcgtggccaa cccctgagca 60 

cccctatcaa ctccctcrtg tagtaaactt ggaaccttgg aaatgaccag gccaagactc 120 

aggccccccc agttctactg acctttgtcc ttangtntna ngtccagggt tgccaggaaa 18 0 

anaaatcagc agacacaggt gtaaa 205 

<210> 219 
<211> 114 
<212> DNA 
<213> Homo sapien 

<400> 219 

tactgttttg tctcagtaac aacaaataca aaaagactgg ttgtgttccg gccccaccca 60 
accacgaagt tgatttctct tgtgtgcaga gtgactgatt ttaaaggaca tgga 114 

<210> 220 
<211> 93 
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<212> DNA 

<213> Homo sapien 



<400> 220 

actagccagc acaaaaggca gggtagcctg aattgcttcc tgctccttac atttctttta 60 
aaataagcat Ctagtgctca gtccctactg agt 93 

<210> 221 
<211> 167 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_f eacure 
<222> (1) . . . (167) 
<223> n = A,T, C or G 



<400> 221 

actangtgca ggtgcgcaca aatacttgcc 

tcttttgccc agcctgtggc tctactgtag 

cccccaccac cttccctgac gctccccana 

«:210> 222 
<211> 351 
<212> DNA 
<213> Homo sapien 



gatactccct tcatcttgga ttccacgagg 60 
caagcttctg ctgatgagga gccagnatgc 120 
aatcacccaa cctctgt 167 



<400> 222 

agggcgcggt gcggagggcg gtactgacct cattagtagg aggacgcacc ctggcacccc 60 

gctctccacc tgtcccccaa tccttaaaag gccatactgc ataaagccaa caacagataa 120 

atgttcgccg aattaaagga tggatgaaaa aaattaataa tgaatttttg cataatccaa 180 

ttttccctct tacatttcta gaagaagttt ctttgagcct atcagatccc gggaatcttt 240 

caggtgagca tgactagaga gcctgtaggt tgcttttaca tatatctggc atatttgagc 300 

ctcgtaccaa aacaacagat tggtaaaggt ggtattactg tattgataag t 351 

<210> 223 
<211> 383 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (383) 
<223> n = A,T,C or G 



<400> 223 

aaaacaaaca aacaaaaaaa acaattcttc attcagaaaa attatcttag ggactgacat 60 

tggcaattat ggtcaattta atwrtrtt)ct ggggcatttc cttacattgt cttgacaaga 120 

tcaaaacgtc tgtgccaaaa ttttgtattt tatttggaga cttcttatca aaagtaatgc 180 

tgccaaagga agtctaagga attagtagtg ttcccmtcac ttgtttggag tgtgctattc 240 

taaaagattc tgatttcctg gaacgacaat tatattttaa ctctggtggg ggaaanagtt 300 

ataggaccac agtcttcact tctgatactt gtaaatcaat ctcttattgc acccgttttg 360 

accattaagc tatatg-tca aaa 383 



<210> 224 



wo 00/04149 PCT/US99/I5838 

82 



<211> 320 
<212> DNA 
<:213> Homo sapien 

<400> 224 

cccccgaagg cttcttgtta gaaaatagta cagttacaac caataggaac aacaaaaaga 60 

aaaagttrgt gacattgtag tagggagtgt gtacccctta ctccccatca aaaaaaaaat 120 

ggatacacgg ttaaaggata raagggcaat attttatcat atgttctaaa agagaaggaa 180 

gagaaaatac tactttctcr aaatggaagc ccttaaaggt gctttgatac tgaaggacac 240 

aaacgcggcc gtccatcctc ctttaragtt gcatgacctg gacacggtaa ctgttgcagt 
ctcaractcm gcatcgtgac 



<2io> 225 
<211> 1214 
<212> DNA 
<213> Homo sapien 



300 
320 



<400> 225 

gaggaccgca gcccgcactc gcagccctgg caggcggcac tggtcatgga aaacgaattg 60 

ttctgcccgg gcgccctggt gcatccgcag tgggcgctgc cagccgcaca ctgtttccag 120 

aactcccaca ccatcgggct gggcccgcac agcctcgagg ccgaccaaga gccagggagc 



180 



840 
900 
960 
1020 
1080 



cagatggtgg aggccagcct ctccgtacgg cacccagagt acaacagacc cttgctcgct 240 
aacgacccca tgctcatcaa gttggacgaa tccgtgtccg agtctgacac catccggagc 300 
atcagcattg cttcgcagcg ccctaccgcg gggaactctt gcctcgttcc tggctggggc 360 
ccgctggcga acggcagaat gcctaccgtg ctgcagtgcg tgaacgtgtc ggcggtgcct 420 
gaggaggtct gcagtaagct ccatgacccg ctgtaccacc ccagcatgtt ctgcgccggc 480 
ggagggcaag accagaagga cCcctgcaac ggtgactctg gggggccccC gatctgcaac 54 0 

gggtactcgc agggccttgt gtccttcgga aaagccccgt gtggccaagt cggcgtgcca 600 
ggtgtcraca ccaacctctg caaactcact gagcggatag agaaaaccgt ccaggccagt 660 
taactctggg gactgggaac ccacgaaatt gacccccaaa tacatcctgc ggaaggaatt 720 
caggaatatc tgttcccagc ccctcctccc tcaggcccag gagtccaggc ccccagcccc 780 
tcctccctca aaccaagggt acagatcccc agcccctcct ccctcagacc caggagtcca 
gaccccccag cccctcctcc ctcagaccca ggagtccagc cccccctccc tcagacccag 
gagtccagac cccccagccc ctcctccctc agacccaggg gtccaggccc ccaacccctc 
ctccctcaga cccagaggtc caagccccca acccctcctt ccccagaccc agaggcccag 
gtcccagccc ctcctccctc agacccagcg gtccaacgcc acctagactc tccctgtaca 
cagtgccccc tcgtggcacg ttgacccaac cctaccagct ggtttttcat ctttcgtccc 1140 
tttcccctag atccagaaat aaagtctaag agaagcgcaa aaaaaaaaaa aaaaaaaaaa 1200 
aaaaaaaaaa aaaa 

1214 

<210> 226 
<211> 119 
<212> DNA 
<213> Homo sapien 

<400> 226 

acccagtacg tgcagggaga cggaacccca tgtgacagcc cactccacca gggttcccaa 60 
agaacctggc ccagtcacaa tcattcatcc tgacagtggc aataatcacg ataaccagt 119 

<210> 227 
<211> 818 
<212> DNA 
<213> Homo saoien 



c400> 227 
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acaattcata gggacgacca acgaggacag ggaacgaacc cggctctccc ccagccctga 60 

ncttcgctac ataCggggtc ccttttcatt ctctgcaaaa acaccgggtr ttctgagaac 120 

acggacggtc cctagcacaa Cttgtgaaat ctgCgtaraa ccgggctttg caggggagat 180 

aattttcctc ctctggagga aaggtggtga ttgacaggca gggagacagc gacaaggcta 240 

gagaaagcca cgctcggcct cctctgaacc aggatggaac ggcagacccc tgaaaacgaa 300 

gcttgtcccc ttccaatcag ccacttctga gaacccccat ctaacttcct actggaaaag 360 

agggcccccc caggagcagt ccaagagttt tcaaagataa cgtgacaact accatctaga 420 

ggaaagggtg caccctcagc agagaagccg agagcttaac cctggtcgtt tccagagaca 480 

acctgctggc cgtcttggga tgcgcccagc ctttgagagg ccactacccc atgaacttcc 540 

gccatccacc ggacatgaag ccgaggacac cgggcttcaa cactgagttg tcatgagagg 600 

gacaggctct gccctcaagc cggctgaggg cagcaaccac tctccccccc tttctcacgc 660 

aaagccattc ccacaaatcc agaccacacc atgaagcaac gagacccaaa cagtctggct 720 

caagaggata tgaggaccgc ctcagcctgg ctttgggctg acaccatgca cacacacaag 780 

gtccactrct aggttttcag cctagacggg agtcgtgt 818 

<210> 228 
<211> 744 
<212> DNA 
<213> Homo sapien 

<400> 228 

actggagaca ctgtcgaact tgatcaagac ccagaccacc ccaggtctcc ttcgtgggat 60 

gtcatgacgt ttgacatacc tttggaacga gcctccccct tggaagatgg aagaccgtgc 120 

tcgtggccga cctggcccct cctggcctgt ttctcaagat gcggagtcac atttcaatgg 180 

taggaaaagt ggcttcgcaa aacagaagag cagtcactgt ggaactacca aatggcgaga 240 

tgctcggtgc acattggggt gctttgggat aaaagatcta tgagccaact actctctggc 300 

accagatcct aggccagctt gttccactga agcttttccc acagcagccc acccctgcag 360 

gctggcagct gaatggcttg ccggtggccc tgcggcaaga tcacactgag atcgatgggt 420 

gagaaggcca ggatgcttgt ctagtgttct tagctgtcac gccggctcct tccaggttgg 48 0 

ccagacggtg ctggccactc ccttctaaaa cacaggcgcc ctcccggtga cagtgacccg 540 

ccgtggtatg ccttggccca ttccagcagt cccagttacg catttcaagt tcggggtttg 600 

tccctttcgc taatgttcct ctgtgctgtc agctgtcttc atttcctggg ccaagcagca 660 

ttgggagatg tggaccagag atccactcct taagaaccag tggcgaaaga cactttcttc 720 

cttcactctg aagtagctgg tggt 744 

<210> 229 
<211> 300 
<212> DNA 
<213> Homo sapien 

<400> 229 

cgagtctggg tcttgtctat aaagtttgat cccccccttt ctcatccaaa ccatgtgaac 60 

cattacacat cgaaataaaa gaaaggtggc agacttgccc aacgccaggc tgacatgtgc 120 

tgcagggctg ttgtttttta attattattg tcagaaacgt cacccacagt ccctgttaat 180 

Ctgcatgcga cagccaactc tgagaaggtc ctatttttcc acctgcagag gatccagtct 240 

cactaggctc ccccttgccc tcacactgga gtctccgcca gtgtgggtgc ccactgacat 300 

<210> 230 
<2ll> 301 
<212> DNA 
<213> Homo sapien 

<400> 230 

cagcagaaca aatacaaata tgaagagtgc aaagacccca taaaatctat gctgaggaat 60 

gagcgacagc ccaaggagga gaagcttgca gagcagctca agcaagctga ggagctcagg 120 
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caatacaaag tcctggttca cactcaggaa cgagagccga cccagttaag ggagaagtcg 180 

cgggaaggga gagatgcctc cctctcattg aatgagcatc tccaggcccc cctcactccg 240 

gatgaaccgg acaagtccca ggggcaggac ccccaagaaa cagacctcgg ccgcgaccac 300 

9 301 



<210> 231 

<211> 301 

c212> DNA 

<213> Homo sapien 



<400> 231 

gcaagcacgc cggcaaatct ctgccaggcc agctccagag aagccattag tcatttcagc 60 

caggaactcc aagtccacat ccttggcaac tggggacctg cgcaggttag ccttgaggat 120 

ggcaacacgg gacttctcat caggaagtgg gatgtagacg agctgatcaa gacggccagg 180 

tccgaggatg gcaggatcaa tgatgt::agg ccggttggta ccgccaaega tgaacacatt 240 

tttttttgtg gacatgccac ccacttctgc caggacctgg ttgatgactc ggtcagcagc 300 

<= 301 



<210> 232 
<2il> 301 
<212> DNA 
<213> Homo sapien 

<400> 232 

agtaggtatt tcgCgagaag ttcaacacca aaactggaac atagtcctcc ttcaagtgtt 60 

ggcgacagcg gggcttcctg actctggaac ataactr.tgt gtaaattaac agccacccac 120 

agaagagccc atccgctgtg aaggagagac agagaacr.ct gggr.tccgcc gtcctgtcca ISO 

cgtgctgcac caagtgccgg tgccagcctg Ctacctgttc ccactgaaaa tccggctaat 240 

gctcrcgtgt atcacttctg attctgacaa tcaatcaatc aatggcctag agcactgact 300 

3 301 



<210> 233 

<211> 301 

<212> DNA 

<213> Homo sapien 



<400> 233 

atgactgact tcccagtaag gctctctaag gggtaagtag gaggatccac aggattcgag 6 0 

atgccaaggc cccagagatc gtttgatcca accctcctac tttcagaggg gaaaatgggg 120 

cctagaagtt acagagcatc tagctggtgc gctggcaccc ctggcctcac acagactccc 180 

gagCagctgg gactacaggc acacagtcac tgaagcaggc cccgttagca attctatgcg 240 

tacaaattaa catgagatga gtagagactt tattgagaaa gcaagagaaa atcctaccaa 3 00 

<= 301 

<210> 234 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 234 

aggtcctaca catcgagact catccatgat tgatatgaat ttaaaaatta caagcaaaga 60 

catcttattc atcatgatgc tttctttcgt ttcttctttt cgttttcttc ttttCccttt 120 

tcaat-ticag caacacactt ctcaatccct tcaggattta aaatcttgag ggatcgatcc 180 

cgcrtcatga cagcaagttc aatgtttctg ccacccgact gaaccacttc caggagtgcc 240 

ttgatcacca gcttaatggt cagatcatct gcttcaatgg cctcgtcagc atagtcctcc 300 
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<210> 235 
<211> 283 
<212> DNA 
<213> Homo sapien 

<400> 235 

tggggccgtg catcaggcgg gtttgagaaa Cattcaattc tcagcagaag ccagaatttg 60 

aatcccccca Ccttttaggg aatcatttac caggtttgga gaggattcag acagctcagg 120 

tgctctcact aatgtctctg aacctctgtc cctctctgtt catggatagt ccaataaata 180 

atgttatctt tgaaccgatg ctcataggag agaatacaag aactctgagt gatatcaaca 240 

tcagggattc aaagaaatat tagatttaag ctcacactgg tea 283 

<210> 236 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 236 

aggccctcca ccaactgccc gaagcacggt taaaattggg aagaagtata gtgcagcata 60 

aatactttta aatcgatcag acttccctaa cccacatgca atcttcttca ccagaagagg 120 

tcggagcagc atcactaata ccaagcagaa tgcgtaacag ataaatacaa tggtatatag 180 

tgggtagacg gcctcatgag tacagcgcac tgtggcatcg taatctggac tcgggctgta 240 

aagcatcgtg taccagccag aaagcatcaa tactcgacat gaacgaacat aaagaacacc 300 



<210> 237 

<211> 301 

<212> DNA 

<213> Hcmo sapien 



301 



<400> 237 

cagrggtagc ggtggcggac gtggcgttgg tcgcggtgcc tttcttggtg cccgtcacaa 60 

actcaaccct cgttcgctcc tttctggccc tttccaatct gcccatctca attttctggg 120 

ccttggctaa tgccccacag caggagtcct cagaccagcc atggggatca aacatatcct 18 0 

ttgggtagtt ggtgccaagc tcgtcaatgg cacagaacgg atcagcttcc cgtaaatcta 24 0 

gggttccgaa aCCctttctt cctctggata atgcagttca tacccattcc ctcctttacc 300 
^ 301 

<210> 238 
<211> 301 
<2i2> DNA 
<213> Homo sapien 



<400> 238 

gggcaggttt ttctcttcct ttttctgatg gtgcagaccc ttgctttatt tgtctgactc 60 

gttcacagcc cagccccctg ctcagaaaac caacgggcca gccaaggaga ggaggaggca 120 

ccctgagacc tccggagrcg aggctctcca gggttcccca gcccatcaat cactttccgc 180 

accccctgcc cgggaagcag ctccctgggg ggtgggaatg ggtgactaga agggactcca 240 

gtgtgggacc cagggcccgc tctccacagt aggaggtgga agggatgact aattcctcca 300 



<210> 239 
<211> 239 
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<212> DNA 

<213> Komo sapien 

<400> 239 

ataagcagct agggaattct ttatttagca atgtcctaac ataaaagttc acataactqc go 

tcctgccaaa ccatgatact gagctctgtg acaacccaga aataactaag agaSggcIIa 120 

cataatacct tagagaccaa gaaacattta cacagttcaa ctgttcaaaa atagctcaac lao 

attcagccag tgagtagagt gtgaatgcca gcatacacag tatacaggtc cct^aggga 239 

<210> 240 
<211> 300 
<212> DNA 
<213> Homo sapien 



<400> 240 

ggtcctaatg aagcagcagc ttccacattt caacgcaggt ttacggtgat actgtccttc 
gggatctgcc ctccagtgga accrtttaag gaagaagtgg gcccaagcta agttccacat 
gccgggtgag ccagatgacc cctgtcccct ggtcactttc tccaatgggg cgaatggggJ 
ctgccaggtt tttaaaatca tgcttcacct cgaagcacac ggtcacttca ccclllllll 
gcrgtgggtg tactccgatg aaaataccca ctctgttggc ctttctgaag ctataatgtc 



<210> 241 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 241 

l^^Jr-l^^^^^ gctgaggtct ctgggcragg aagaggagtt ctgcggagcc ggaagccaga 
crrrr T f gcagctatgt tggtgtctct gagggaatgc aLaaggSg 

ctcctccacg tattggaaaa ccgcaaactg gactcaactg gaaggaagtg ctgctgcS 
tgtgaagaac cagcctgagg tgacagaaac ggaagcaaac aggaacagcc agtcttttct 
rcctcctcct gtcatacggt ctctctcaag canccttcgt tgtcaggggc c^^aaaggga 



60 
120 
180 
240 
300 



60 
120 
180 
240 
300 
301 



<210> 242 
c211> 301 
<212> DNA 
<213> Homo sapien 

<400> 242 

ccgaggccct gggatgcaac caatcactct gcttcacgtg acttttatca ccatacaact 60 
cgtggcatct cctoattttc tacattgtag aaccaagagt gtaaataaat gtatatcgat 120 

c taStatca TcllllTl ^""""^ tagaacccat tcaaaata.a agtcaaga'at 8 
cctaacatca acaaatatat caagcaaact ggaaggcaga ataactacca taacttagca 240 
taagtaccca aagtttcata aatcaaaagc cctaatgata accatttcta gaattcaa" loo 

301 

<210> 243 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 243 

aggcaagccc cagtccgaag ctcaaaagat ctcgtatgag cacaggctca tcgacgacat 60 
ggtggcccaa g.tatgaaat cagagggagg cttcatctgg gcctgtaaaa actatgacgg 120 
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tgacgcgcag tcggactctg tggcccaagg gtacggctct ctcggcatga tgaccagcgt 180 
gccggcttgt ccagacggca agacagcaga agcagaggct gcccacggga -ctgtaacccg 240 
tcactaccgc atgccccaga aaggacagga gacgtccacc aatcccattg cttccatctt 



300 
301 



GO 
120 
180 
240 
300 



<210> 244 
<211> 300 
<212> DNA 
<213> Homo sapien 

<400> 244 

gctggtttgc aagaatgaaa tgaatgattc . Cacagctagg acctaacctt gaaatggaaa 
gtcatgcaat cccatttgca ggacctgtct gtgcacatgc ctctgtagag agcagcatt- 
ccagggacct cggaaacagt cgacacCgca aggcgcctgc tccccaagac acaccctaaa 
aggcgtcgca acggtgaaaa cgtcttcctt ctttattgcc ccctcttatt tatgcgaaca 
actgtctgtc tttcgtgtat ctttttcaaa ctgtaaagtc caattgtgaa aatgaatacc 

<210> 245 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 245 

gtctgagtat ttaaaatgtt attgaaatta tccccaacca atgttagaaa agaaagaggt 
tatatactta gataaaaaat gaggtgaatt actatccatt gaaatcatgc tcttagaatt 
aaggccagga gatattgtca ttaatgtara cttcaggaca ctagagtata gcagccctat 
gttttcaaag agcagagatg caattaaata ttgtttagca tcaaaaaggc cactcaatac 
agctaataaa atgaaagacc taatttctaa agcaattctt tataatttac aaagttttaa 

<210> 246 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 246 

ggtctgtcct acaatgcctg cttcttgaaa gaagtcggca ctttctagaa tagctaaata 
acctgggctt attttaaaga actatttgta gctcagattg gttttcctat ggctaaaata 120 
agcgcttctt gtgaaaatta aataaaacag ttaattcaaa gccttgatat atgttaccac 18 0 
taacaatcat actaaatata tcttgaagta caaagtttga catgctctaa agtgacaacc 240 
caaatgtgtc ttacaaaaca cgttcctaac aaggtatgct ttacactacc aatgcagaaa 



SO 
120 
180 
240 
300 
301 



GO 



300 
301 



<210> 247 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 247 

aggtcctttg gcagggctca tggatcagag ctcaaactgg agggaaaggc atttcgggta 60 

gcctaagagg gcgactggcg gcagcacaac caaggaaggc aaggttgttt cccccacgct 120 

gtgtcctgtg ttcaggtgcg acacacaatc ctcatgggaa caggaccacc catgcgctgc 180 

cctcgatgat caaggttggg gcttaagtgg attaagggag gcaagttctg ggttccttgc 24 0 

cttttcaaac catgaagtca ggctctgtat ccctcctttt cctaactgat attctaacta 300 

301 



wo 00/04149 PCT/US99/15838 

88 



<210> 248 

<211> 301 

<212> DMA 

<213> Homo sapien 

<400> 248 

aggtccttgg agatgccatt Ccagccgaag gactcttccw ttcggaagca caccctcact 60 

attaggaaga ttcttagggg taatttttct gaggaaggag aactagccaa cttaagaatt 120 

acaggaagaa agcggctcgg aagacagcca aagaaataaa agcagatcaa attgcatcag 180 

gtacactcca gcctgttggc aactccataa aaacactcca gaccttaacc ccgaatttag 240 

ctaatgagac tggattctcg tttttcatgt cgtgtgtcgc agagccaaaa actcagttcc 300 

c 301 

<210> 249 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 249 

gtccagagga agcacccggt gctgaactag gcttgccctg ccgtgaactc gcacttggag €0 

ccctgacgct gccgctcccc ccgaaaaacc cgaccgaccc ccgcgatctc cgtcccgccc 120 

ccagggagac acagcagtga cccagagctg gccgcacacc gcgcctcccc cctcaccgcc 180 

caccgcaatg aattattctg aaaattaatc ccaccatccc tccagatccc ggacggaaag 240 

actgaatctt tgacccagaa ccgcctgctg aaaagaatga r.gtgactttc ttagccactt 300 

3 301 

<210> 250 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 250 

ggcccgcgac aaggactngc aggctgtggg aggcaagtga cccttaacac tacacttctc 60 

cttatctcta ctggcccgac aaacacaatc actcccaaca ctagcttatt tccagttgcc 120 

cataagcaca tcagcactcc tccccggctg gaatagtaaa ccaaagtacg gcacatctac 180 

ctaaaagact accatgtgga ataatacata ctaatgaagt accacacgat ttaaagacca 240 

caataaaacc aaacacgccc ataacattaa gaaaaacaat aaagacacat gattgaaacc 300 

a 301 

<210> 251 
<211> 301 
<212> DNA 
<213> Home sapien 

<400> 251 

gccgaggtcc tacatttggc ccagttcccc cctgcaccct ccccagggcc cccgccccat 60 

agacaacccc acagagcaca ggagaactgg rtgcccCggg ggcaggggga ctgcctggat 120 

ggcagggguC ctcaaaaacg ccaccgccac cgccaggaaa tgcctctgag cagcacacct 180 

cattgggatc aacgaaaagc ttcaagaaat cctcaggctc accctcttga aggcccggaa 240 

cctctggagg ggggcagtgg aatcccagct ccaggacgga ccccgccgaa aagatatccc 300 

c ^ 301- 



<210> 252 
<211> 301 
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<212> DNA 

<213> Homo sapien 



<400> 252 

gcaaccaatc accctgctCc acgtgacttt catcaccaca caatttgtgg catttcctca fin 
lllll'Tcl :'r'" taaatgtata tcgatgLtt caagaa I" x 

""=^^99^ acccattcaa aatataagtc aagaacctta atatcaacaa 180 
atacaccaag caaactggaa ggcagaataa ctaccataat ttagtataag tacccaaagt 240 
ctcataaatc aaaagcccta atgataacca tttttagaat tcaatcatca ctgtagaatc 



<210> 253 
<211> 301 
<212> DNA 
«:213> Homo sapien 

<400> 253 




<210> 254 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 254 

cgccgcgcct ttcccttggg ggaggggcaa ggccagaggg ggtccaagtg cagcacgagg 
aactcgacca actcccttga agcgggtggg ttaaaccctg taaatgggaa caaaatcccc 
aZT. ctggtggact cctgaccgta gaattcttcg gttgaaacaa 

gaaaaaaara aagccttgga cttttcaagg ttgcttaaca ggtactgaaa gactggcccc 
acccaaaccg agccaggaaa agctgcagat ttactaatgg gtgcgccagt gtgcagcgcc 



<210> 255 
<211> 302 
<212> DNA 
<213> Homo sapien 



<400> 255 

agcctctttt ttctctttct tttctccttc ttcatcaaaa aacagtgctc tttatca^aa 
accaccgaaa tgtttctttt ctgaatataa atataaatat gtgcaaagct Iglctll'^ll 
tgggactttg ttgagttctt caagcatctc ctaacaccct caagggcctg gtagggggg 
aaca'atta IT'^'^^"' S-tctttac aaaaaacaag agtgattgag gcagat'S 
aaca.cacta aaaaacaaga aacaaacaaa aaaatagaga aaaaaaccac cccaacacac 



<210> 256 
<211> 301 
<212> DNA 
c213> Homo saoien 



300 
301 



60 
120 



aZtrt',^-^ v-^.cac^acau ddacEcgctc cacaagcttt aacccacgtg iso 

gattt.ct.t cttagagaac cacaaaacat aaaaggagca agtcgqactg aatacctgtc 240 
cccacagtgc ccacagggta ttcctcacat tttctccata ggaaaatgct ttt'ccaag 3^0 



301 



60 
120 
180 
240 
300 
301 



60 
120 
180 
240 
300 
302 
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<220> 

<221> misc_f eacure 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 256 

gtcccagaaa acattgaagg cggctcccca aagcccaact agggataccc cctctagccc 60 

aggaccctcc cccccacacc tcaatccacc aaaccaccca taacgcaccc agataggccc 120 

acccccaaaa gcctggacac cttgagcaca cagttatgac caggacagac tcatctctat 180 

aggcaaatag ctgccggcaa actggcatta cctggtctgc ggggatgggg gggcaagcgc 240 

gtggcctctc ggcctggtta gcaagaacat ccagggtagg cccaagttan tcgtgttagt 300 

C 301 

<210> 257 

<211> 301 

<212> DMA 

- <213> Homo sapien 

<400> 257 

gttgtggagg aactccggct tgctcattaa gccccaccga ctttcactac cccctgaatt 60 

tccccaccta ctcttgtctt tcaccaccgc aggcctcaga agaggcctac cCgcccccag 120 

tcttacccag cccagccrac cccctggagt tagaatggcc atcctgaagt gaaaagtaat 180 

gccacactac tccctccagc gattcctcgt agaagtgcca atccctgaat gccaccaaga 240 

tcctaatctt cacatcttca atcttatctc ttcgactcct ctttacaccg gagaaggctc 300 

c 301 

<210> 258 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22i> niisc_f eature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 258 

cagcagtagt agatgccgca tgccagcacg cccagcaccc ccaggatcag caccagcacc 60 

aggggcccag ccaccaggcg cagaagcaag ataaacagta ggctcaagac cagagccacc 120 

cccagggcaa caagaaccca ataccaggac tgggcaaaac cttcaaagac ctcaacaccg 180 

acgccccggg caccgaggct gccaacaana cgccgatccc ctgctgtatg gtggtgccat 240 

tggtgatccc tgggagcgcc ggtggagtaa cgccggccca cggaaagcag cgcccacaac 300 

^ 301 

<210> 259 

<211> 301 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (301) 
-:22j> n = A,T,C cr G 



<400> 259 



wo 00/04149 



91 



PCT/US99/15838 



60 



tcatacacgc aaacaaatgc agactangcc ccaggcagag actaaaggac atcccccggg 
gtgtcctgaa gtgactcgga cccctgaggg cagacaccca agtaggaatc ccagtgggaa 120 
gcaaagccat aaggaagccc aggatccctt gtgatcagga agtgggccag gaaggtctgt 180 
cccagctcac atctcatctg catgcagcac ggaccggatg cgcccactgg gtcttggctt 24 0 
ccctcccatc ttctcaagca gtgtccttgt tgagccattc gcatccttgg ctccaggtgg 



<210> 260 
<211> 301 
<212> DNA 
<213> Homo sapien 



<210> 261 
<211> 301 
<212> DNA 
<213> Homo sapien 



300 
301 



<400> 260 

ttccccttct ccctaaggaa aaagaaggaa caagtcccat aaaaccaaat aagcaacggt 60 

aaggtgtctt aacttgaaaa agactaggag tcactggttc acaagttata attgaatgaa 12 0 

agaaccgcaa cagccacagt tggccacttc atgccaatgg cagcaaacaa caggattaac 



180 



tagggcaaaa taaataagtg tgtggaagcc ccgacaagtg cctaataaac agactgattc 240 
actgagacat cagtacctgc ccgggcggcc gctcgagccg aattctgcag atatccatca 
c 



300 
301 



<400> 261 

aaatattcga gcaaaccctg taactaatgt gcctccataa aaggctttga actcagtgaa 60 
cccgcttcca tccacgattc tagcaatgac cccccggaca tcaaagctcc tcttaaggtt 120 
agcaccaact actccacaca attcatcagc aggaaacaaa ggctcttcag aaggcccaat 
ggtgacatcc aattectccc gataatctag attcctcaca accttcccag ttaagcgaag 
ggcatgatga tcatccaaag cccagtggtc acctactcca gactttctgc aatgaagatc 



180 
240 
300 
301 



<210> 262 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 262 

gaggagagcc tgttacagca cctgtaagca cagaatactc caggagtatc tgtaattgtc 60 
tgcgagcccc ttgccgcaag tctctcagaa atttaaaaag atgcaaatcc ctgagtcacc 120 
cctagacttc ctaaaccaga tcctctgggg ctggaacctg gcactctgca tttgtaatga iso 
gggctttccg gcgcacaccr aattttgtgc atctctgccc taaatcctgg actagtgccc 240 
catcattacc cccacatcac aatgggacag atccagagca gatactctcc agcaaagaat 300 

301 

<210> 263 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 
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<400> 263 

cctagcccgc ggtaaacgac tcacaaaacc gatttcaaaa Ccaagtcaat gtgaattttg 60 

aaaactacta cctaacccta acccacaata acaatggcat taaggtctga cttgagttgg 120 

tcctcagcac tacttatggt aaataggctc ttaccactcg caaataactg gccacatcat 180 

taacgaccga cttcccagca aggctcccta aggggtaagt angaggatcc acaggatccg 240 
agatgctaag gccccagaga tcgttcgacc caaccctctt attcccagag gggaaaatgg 



<210> 264 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 264 



aaagacgtta aaccactcca ctaccacctg tggaactctc aaagggtaaa tgacaaascc 
aatgaatgac tctaaaaaca atattcacat tcaacggctt gtagacaata aaaaaacaag 
gtggatagat cCagaattgt aacatttcaa gaaaaccata scatttgaca gatgagaaag 
ctcaatcaca gatgcaaagt tataactaaa ctactatagc agtaaagaaa tacatttcac 
acccctcaca taaattcact atcctggctt gaggcacccc ataaaatgta tcacgtgcat 



<210> 265 
<211> 301 
<212> DNA 
<213> Homo sapien 



-:210> 266 
<211> 301 
<212> DNA 
<213> Homo sapien 



<210> 267 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 257 

aaagagcaca ggccagccca gcccgccctg gccatctaga ctcagcctgg ccccatgggg 



300 
301 



60 
120 
180 
240 
300 
301 



60 



<400> 265 

tgcccaagtt acgtgtaagt gtatccgcac ccagaggtaa aactacactg tcatctttgc 
cttcttgtga cgcagtattt cttctctggg gagaagccgg gaagtcttct cctggctcta 120 
catatccttg gaagtctcca atcaactttt gttccatttg tttcatttct tcaggaggga 
tttccagttc gtcaacatgt tctctaacaa cacttgccca tttccgtaaa gaatccaaag 
cagtccaagg ctttgacatg tcaacaacca gcataactag agcatccttc agagatacgg 



180 
240 
300 
301 



<400> 266 

taccgtctgc ccttcctccc atccaggcca tctgcgaatc tacatgggtc ctcctattcg 
acaccagatc actctctcct ctacccacag gcttgctatg agcaagagac acaacctcct 
ctctcctgcg ttccagcccc ctcccctgcc cttcccaccc cccaagctct attcccgggg 
atagagacac caatacccat aacctccccc ctaagccccc ttataaccca gggtgcacag 240 
cacagactcc cgacaactgg taaggccaat gaactgggag ctcacagccg gctgtgcctg 



60 
120 
180 



300 
301 



60 
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gttcccagcg ctgagcccac ccaggaaaag cccacctaga ccCtcCgagg ccgaatcttc 120 

atcctcacag gcagcccccg agagcccgat actcctagcc ttgatggtct ggagcaaagc 180 

ctcattctga ttcctcticct ccttttcttt caagccggct ctcctcacat ccctctgttc 240 

aatccgcctc agctcgtctg ctttagccct catttccaga agcttctcct ccttggcatc 300 

^ 301 



<210> 2S8 
<211> 301 
c212> DNA 
<213> Homo sapien 



<400> 268 

aacgcctcac tcaactactt cccagcctac cgtggcccaa ttctgggagt cttcttctta 60 

gatcccggga gagccggccc ctctaaggag aaggaggaag gacagatgta actctggacc 120 

ccgaagagga agtctaatgg aagtaaccag ccaacggccc Ctgtccagac tcccggaata 180 

tgccgggcgg ctcagtgagc ccttccggag aaagcaagca Ctattctcaa ggagtaacca 240 

cttcccaccg ccccactccc taccaccacc aactgtatat tatgcatcct tcggagaacc 300 

^ 301 

<210> 269 

<211> 301 

<212> DNA 

<213> Homo sapien 



<400> 269 

caacaacaca cacr.agccat cctcttaact gtccatcatt agcaccaacg aagatccaat 60 

aaaattacct ctatccacac acctcaaaac aactccgcaa attcttagtg aagtttaact 120 

acagtcacag acctcaaata ttcacattgc tccctacgcc caccgaaaat aagttcacta 180 

ctcccccgga tattccccac aaaatcttat taaaatccct ggcactatca cccccaatca 240 

tacagcagca caaccacctt atgtagcttc tacatgacag ccctgtagaa gtttcacacc 300 

^ 301 

<210> 270 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 270 

cattgaagag cctttgcgaa acaccagaac acaagtgctt ataaaattaa ttaagcccta GO 

cacaagaata catatcccCC ttatttctaa ggagtcaaac acagacgtag ctgacgcgga 120 

gagctcgctg gtgcagtgca tactggataa caccattcat ggccgaatcg atcaagtcaa 180 

ccaaccccct gaaccggacc atcagaagaa gggcggtgca cgaCacactg cactagataa 24 0 

cggaccaacc aactaaatcc cctcaccagg ctgcatcagt aaactggctt aacagaaaac 300 

^ 301 

<210> 271 

<211> 301 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_feature 

<222> (1) ... (301) 

<223> n = A,T,C or G 
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<400> 271 

aaaaggttct cataagatca acaattcaaa taaatatttg atagaacatt ctttctcaf- 
ctcacagctc atccttaggg ttgatattca gttcatgctt cccttgctgt tcctgatcca 
gaatcgcaat cacttcatca gcctgtattc gctccaattc tctataaagt gggtccaagg 
tgaaccacag agccacagca cacctctttc ccctggtgac Cgcctccacc ccatganggt 240 
tcrccccccc agatganaac tgatcacgcg cccacatttt gggttccata gaagcagtca 300 

301 



c 



<210> 272 
<211> 301 
<212> DNA 
<213> Homo saoien 



g 



60 
120 
180 



<400> 272 

taaattgcca agccacagat aacaccaacc aaacggaaca aatcactgtc ttcaaatgtc 60 
tcatcagaaa accaaacgag cctggaatct tcataatacc taaacatgcc gtatttagga 120 
tccaataatt cccccacgac gagcaagaaa aactccctgc gcacccctcc tgcatccaca 180 
gcatctcctc caacaaatac aaccctgagc ggcctcctgt aatctatgct ctttgttttc 
ctaaggactc ccatcgcacc ccccacaaca cttcctctac gcaccaccag aattaagcag 



240 
300 
301 



<210> 273 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 273 

acatgtgcgt atgtgcaccc CCgggaaaan aanaagacac ctcgctcayc atttttttgg 

agagangccg ggacacggat aatcacwcaa trcgctayta tyactttaat ccgactygaa 

gaaccgtcca aaaataaaat ttaccatgtc dtatatccct catagtatgc ccacttcacc 

ttytttctgt ccagagagag catcagtgac ananatttma gggtgaamac atgmatcggt 

gggacttncy tttacngagm accctgcccg sgcgccctcg makcngantt ccgcsananc 

<210> 274 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 274 

cctatatact ctttctcaga ggcaaaagag gagatgggta atgtagacaa ctctttgagg 

aacagtaaat gattattaga gagaangaat ggaccaagga gacagaaacc aacttgtaaa 120 

tgattctcct tggaatctga atgagatcaa gaggccagct ttagcttgtg gaaaagtcca 180 

tctaggtatg gttgcattct cgccctcctt tccgcagtag ataatgaggt aaccgaaggc 240 

aattgtgcct cttttgataa gaagctttcc Cggtcatatc aggaaactcc aganaaaatc 300 



60 
120 
180 
240 
300 
301 



60 
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301 

<210> 275 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 275 

tcggtgccag cagcacgtgg caccgaacat tgcaatgtgg agcccaaacc acagaaaacg 60 

gggtgaaacc ggccaacctt ctaccaactc acgtcggcaa ttctgccacc aacagcaagc 120 

tggccctccc aacaaaagaa aattgaaagg CttcCcacta aacggaacca agtagtggag 180 

tcaagagact cccaggcctc agcgcacccg cccgggcggc cgctcgaagc cgaattctgc 240 
agaca-ccat cacaccggcg gncgcccgan cacgcatcca gaaggnccaa ttcgccccac 



3O0 
301 



<210> 276 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 276 

tgtacacata cccaacaaat aaacgaccgc actgcggtac tattactata ccgaccacac 
tcatcacgtg acccccaatc agaaaacgta tccaaaagca aaacagcaga tatacaaaat 120 
taaagagaca gaagaCagac accaacagac aaggcaactt atacatcgag aacccaaatc 180 
caatacacct aaacatccgg gaaacgaggg ggacaaatgg aagccagatc aaattcgcgt 24 0 
aaaaccarcc agtacgtccc ccctgcctca tgtcCgagaa ggccctcctc caacggggat 



60 



300 
301 



<210> 277 
<2H> 301 
<212> DNA 
<213> Home sapien 

<220> 

<221> misc_feacure 
<222> (1)...(301) 
<223> n = A,T,C or G 

<400> 277 

ttcctcgacg ccagcacctc accacttgcg ttacgagcgc ccacccggga aatcctaaag 60 
atacagagga cttggaggaa gcagagcaac cgaattcaat tcaaaagaag gaaaacactg 120 
gaaccatggc actcccgata cctccccaaa tcaacactct caatgcccca cccccgtccc 180 
caccacagcg gggagaccaa agtggccacg g-acccgcccc angcgtgcag) tgcgtcctga 240 
gctcactgcc gatcacaccc gaccagtctc ctttctccga agtccntccg ttcaatcttg 300 

301 

<210> 278 
<211> 301 
<212> DNA 
<213> Home sapien 
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<220> 

<221> misc_f eature 
<222> (1)...(301) 
<223> n = A,T,C or G 



<400> 278 

taccaccaca ctccagcctg ggcaacagag caagacctgt ctcaaagcat aaaatggaat 60 

aacatatcaa atgaaacagg gaaaatgaag ctgacaactc atggaagcca gggcttgCca 120. 

cagtctctac cgttattatg cattacctgg gaatttatat aagcccctaa taataatgcc 180 

aatgaacatc tcatgcgtgc tcacaatgtt ctggcactat tataagtgct tcacaggttt 240 

tatgtgttct tcgtaacttt atggantagg tactcggccg cgaacacgct aagccgaatt 300 
c 



<210> 279 
<211> 301 
<212> DNA 
<213> Homo sapien 



301 



<220> 

<221> misc_feature 
<222> (1) . . . (301) 
<223> n = A,T,C or G 



<400> 279 

aaagcaggaa tgacaaagct tgcctccctg gcatgttcta ggcgcaccgt gaccctcacc 60 

gccatattaa tcgccaatat aagcaaacac agatcacaca tgcacagtgc tccacaaagc 120 

ttagaccctt accttccagc caccccacag tgctcgatac ttcagagcca gccattggtt ISO 

atacacgcgt agttccaaag cacataagct agaanaanaa atatctccag ggagcaccac 240 

catctgtttt cacatgaaat gccacacaca tagaacccca acaccaactt cattgcacag 300 

3 301 



<210> 280 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 280 

ggtactggag ttttcccccc ctgcgaaaac gtaactaccg ttgggagtga attgaggatg 60 

tagaaaggtg gtggaaccaa actgtggtca acggaaacag gagaatacgg ctcccactcC 120 

tgagaaaaaa acccaagatt agcccaggta gtcgcctgta actccagttt Ctccgcccgg 180 

gtttgatata gtttagggct ggggccagac caagatctaa actacaccag gacaaagaga 240 

cagactatta actccacagc taatcaagga ggcatgctcc atgtctactt gctaaagcag 300 

^ 301 

<210> 281 
<211> 301 
<212> DNA 
<213> Homo sapien 



<400> 281 

aggcacaaga aggggaatgg gaaagagctg ctgctgtggc aCtgttcaac tcggacattc 60 

gccgagcaat ccaaaccccg aacgaagggg catcttccga aaaaggagac ctgaatctca 120 

atgtggtagc aatggcctta tcgggttata cggacgagaa gaactcccct tggagagaaa 180 

cgtgcagcac actgcgacta cagctaaata acccgcaccc gtgtgccacg tccgcattcc 240 
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tgacaagtga aacaggatcc tacgatggag ccctgtacga aaacaaagtt gcagcacctc 300 
9 301 

<210> 282 
<211> 301 
<212> DMA 
<213> Homo sapien 

<400> 282 

caggcactac agaattaaaa caccgacaag caagcagtct cttggcgtgc acgaattgca 60 

tccagaaccc aaaaattaag aaacccaaaa agacatcttg tgggcacccg ctagcacaga 120 

agcgcagaag caaagcccag gcagaaccat gctaacctta cagctcagcc tgcacagaag 180 

cgcagaagca aagcccaggc agaaccatgc ' caaccttaca gctcagcctg cacagaagcg 240 

cagaagcaaa gcccaggcag aacatgctaa cctcacagcc cagcctgcac agaagcacag 3 00 



a 



<210> 283 

<211> 301 

<212> DNA 

<213> Homo sapien 



301 



<400> 283 

atctgtacac ggcagacaaa ctctatarag tgtagagagg tgagcgaaag gatgcaaaag GO 

cacttcgagg gctttataat aatacgctgc ttgaaaaaaa aaatgcgcag ttgatactca 120 

gtgcaccccc agacatagta aggggctgct ctgaccaatc aggtgatcac tctttccatc 180 

actccccagg ttctatgcaa aaattctgct aaatcccata atggtgatat gcatctctta 240 

ggaaacacac acatcctcaa aaatctattt tacgtaagaa ctgacagacg aatttgcctt 300 

9 301 

<210> 284 

<211> 301 

<212> DNA 

<213> Homo sapien 



<400> 284 

caggtacaaa acgctattaa gtggctcaga actcgaacat ttgcggcctt tatctacttt 60 

gctccgcgcg cgggcaaagc aacatcttcc ctaaatatat attaccaaga aaagcaagaa 120 

gcagattagg ttctcgacaa aacaaacagg ccaaaagggg gctgacctgg agcagagcat 180 

ggtgagaggc aaggcatgag agggcaagtt tgttgtggac agacccgtgc ctactttatt 240 

accggagtaa aagaaaacaa agttcattga tgtcgaagga tatatacagt gttagaaatc 300 

^ 301 

<210> 285 

<211> 301 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
<222> {!)... (301) 
<223> n = A,T,C or G 



<400> 285 

acatcaccat gatcggatcc cccacccatt atacgttgca tgcccacaca aatactcttc 60 
aatgaccacc agcgtcccaa aaaaaatact gaaaactcct tctgcatccc aacccccaac 120 



V 
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caggaaagca aacgccactc acagacctgc aagccctccc tcaaacnaaa ctatttctgg 
attaaatacg tccgacctcc tctgaggtca cacgactagg caaatgctat ttacgatccg 
caaaagccgt Ctgaagagtc aaagccccca tgtgaacacg atttccggac cccgtaacag 
t 



180 
240 
300 
301 



<210> 286 
<211> 301 
<212> DNA 



<213> Homo sapien 



<400> 286 



taccactgca ttccagcccg ggtgacagag tgagactccg tctccaaaaa aaactttgct 
tgtatatcat tcttgcctca cagtggatca Ctccagtagg aaaggacagt aagatttttt 
atcaaaatgt gtcacgccag laagagatgt tatatccttt tctcatttcc tccccaccca 
aaaacaagct accatacagc ctataagcct caaacttttg ccttttacta aaatgcgatc 
gtccccg-tc actgcgtatg cttcatcacc tatattaggc aaattccact ttctcccttg 



60 
120 
180 
240 
300 
301 



C 



<210> 297 

<211> 301 

<212> DNA 

<213> Komo sapien 

<400> 287 

tacagacccg ggaaccaaat attaaaaatg agcgtggctg gatacacgga gaatgttggg 60 

cccagaagga acgcagagat cagacattac aacagctctg tcctgagggt tagaaacatg 120 

aaacgatttg gttatgaacg cacagtttag gcagcagggc cagaatcctg accctctgcc 180 

ccgtggtcap cccctcccca gcctggctgc cccatgtcac cacagcactc cattttgttt 240 

gtcgcacgcc tcgcgaagcc atcaagattt tctcgtctgt ttccctccca ttggcaatgc 300 

^ 301 

<210> 288 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 288 

gtacacccaa ccgcaaggac agctgaggaa tgtaatgggc agccgccctc aaagaagtag 60 

agtcaacagg aagacaaacc ccagctccag cccagtctgg gtacctgcaa agccgcaaaa 120 

gacccctaaa gacaacctca agagaacatt cccttaaagc tggcaatttg gagatcacac 180 

aaaagcacct gcccctgcga tttaattcag ctcacctggc cactggaaga atccaaacag 240 

tccgccctaa ttctgga-ga atgcatgatg gaaattcaat aattcagaaa gttaaaaaaa 300 

^ 301 

<210> 289 

<211> 301 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feacure 

<222> (1) . . . (301) 

<223> n - A,T,C or G 



<400> 289 
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ggcacaccgc tcccacgtta tgtttctaca cattgccacc tcagtgctcc tggaaaccta 
gctctcgatg tccccaagca gcccaccctc atttaactct ttgaaaccgt accacctttg 
ccaagtaaga gtggtggccc acctcagctg ccttgacaaa atgactggct cccgacttaa ^ou 
cgctctacaa atgaacgtgc tgaagcaaag tgcccatggt ggcggcgaan aagagaaaga 240 
tgcgctccgt tccggactct ctgtggtccc ttccaatgct gtgggtttcc aaccagngga 



a 



60 
X20 
180 



300 
301 

<210> 290 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feacure 
<222> (1)...(301) 
<223> n = A,T,C or G 

<400> 290 

acactgagct cctcctgata aatatacaga atgcctggca tacacaagat tccatactac 60 

Cgaccgaccc gcccaccccc cccacagctc tcacccccaa aagcctctcc accctaagtg 120 

tcctgacctc cttttctaat cacagtaggg atagaggcag anccacctac aatgaacatg 180 

gagccccatc aagaggcaga aacagcacag aaccccagtt ttaccactcg ctagcagtgc 240 

cgccctgaac aaaaacatcc ccccatgtct caccttcttc atgcctcaag taacagtgag 300 

^ 301 

<210> 291 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 291 

caggtaccaa tttcttctat cctagaaaca tttcattcta tgttgtcgaa acataacaac 60 

cataccagct agacctctcc tctacgctcc acctgccatg gaaaacccga cacaccctgc 120 

rctactct-c tgct:tatagg cgaatcacaa aacgtatccc tatgcattct gtagttcaat 

agccacggct gtccacrtca ctcaatttat tcagcacaaa gacaccatga aaaggcctaa 

acatgagctt caccccccca ctaaccaatc agcacctgtc atttcttaac cgtaacgccc 



180 
240 
300 
301 



<210> 292 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1)...(301) 
<223> n = A,T,C or G 

<400> 292 

accttctagt agcaacgtct aacaataaat aagaaatcaa tttcataagg tccacatagc 60 

tgtaccaaat aacccccaag cctaaaagac aaaataccat catctcaaat gtcggcatcc 120 

aaaaccaaag nacataaccg aaaggaaaaa cagatgagac acaaaacgac ttgcnagatg 180 

ggaaatacag casccyacga atgctnatta aattccagct ataacagtgg ccacacactc 240 

ccaccacaca cacagacccc acagccccat acgccacaaa cacactccca caacttgaaa 
a 



300 
301 
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<210> 293 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400s 293 

ggcaccaagt gctggtgcca gcctgtcacc cgctcccact gaaaagcctg gctaatgctc 60 
ttgtgtagcc acttccgatt ccgacaatca atcaaccaac ggcccagagc actgactgtc 120 
aacacaaacg ccactagcaa agcagcaaca gctttaagtc taaacacaaa gctgttctg^ 
gtgagaatcc ttcaaaaggc Cacttgcaca ataacccccg tcattttcaa tgtacctcgg 
ccgcgaccac gctaagccga attctgcaga tacccatcac accggcggcc gctcgagcac 



<210> 295 
<211> 305 
<212> DNA 
<213> Homo sapien 

<400> 295 



tctct 



<210> 296 

<211> 301 

<212> DNA 

<213> Homo sapien 



cac 
a 



180 
240 

300 
301 



<210> 294 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<22i> misc_feature 

<222> (1) . . . (301) 

<223> n = A,T,C or G 

c400> 294 

tgacccacaa caatacacac Cagctaccct ttcaactgtc caccactagc accaacgaag 60 

a-ccaacaaa accaccttca ttcacacatc ccaaaacaat Cccgcaaact cttagtgaag 120 

tttaactaca gccacaganc ccaaatactc acattgcttc ccacgtctac cgaaaataag leo 

tccactactc ttccgggata ttccctacaa aatcctatta aaacccctgg cattaccacc 240 
cccaatcata cagtagcaca accacctcac gtagccccca cacgatagcc ctgtagaggt 



300 
301 



attctrtcaa 


cttgcaatct 


gcaaggarca 


60 


aaaaaaaaaa 


gtgcctttgt 


ttaaaattac 


120 


caccggaact 


agccactaac 


ccatctccga 


180 


tatcagcatc 


tgacaggtga 


atcggatggc 


240 


ttccaccccg 


tttaataaac 


cagtttgggt 


300 








305 



<400> 296 

aggtaccacg ggaagctgcc aaaacaacat ttgatagtaa aagcacgtaa tgcgccacct 60 

-acccagcag caaaccaaaa acaaaccgaa actttacgga acctgaagtc accccccccg 120 

ctaaacaga atcaacaaac caatacgagg aaacacgaaa ccatgcaatc caccaccaac 130 

ccgaaaaag cgaccgaacg aaccacttag ctcccagatg acgaacaccg acaagccact ^40 
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Cgucaccacc ataaacccta aaatctgtta ataagatggc ctatagggag gaaaaagggg 



<210> 297 
<211> 300 
e212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (300) 
<223> n = A,T,C or G 



300 
301 



180 
240 
300 



<40O> 297 

accgagtt-t aactggacgc caagcaggca aggcCggaag gCCCtgccct cttcgtgcta go 

aaggtcctga aaaccctgaa ggagaatcat cttgacaaga agtacccaag agtctagaga 120 

acaaagangt gaaccagctg aaagctctcg ggggaanctt acatgtgttg ttaggcctgt 

tccatcactg ggagtgcacc ggccatcccc caaaacctgt ccgggctggc ccgagcggcc 

accgcacctc ggccgcgacc: acgctaagcc gaattccgca gacacccacc acaccggcgg 

<210> 298 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) . . . (301) 
<223> n = A,T,C or G 

<400> 298 

CatggggctC gtcacccaaa agccgatgot gagaaaggcc tccctggggc ccctccrcgcg 60 
ggcacc-.gag agacccggtg ctccagcgtc tccggaaacg ggccccagtg ccgccggctg 120 
cgaagctctc agaccaatca cgggaagggc ctggcggtgg cggccacccg gaaccaccct 180 
g-cccgcccg tctacatctc actaycaggc tttctctggg cattacnatc cgrcccccta 
caacagtgac ctgtgcattc tgctgtggcc tgctgtgcct gcaggtggct ctcagcgagg 



240 

300 
301 



<210> 299 
<211> 301 

<212> DNA ^ 
<213> Homo sapien 

<400s 299 

gttttgagac ggagtttcac tcttgttgcc cagactggac tgcaatggca gggtctctgc 60 
tcactgcacc ccctgcctcc caggttcgag caattctcct gcctcagcct cccaggcagc 120 
tgggattgca ggcccacgcc accataccca gctaattttt ttgcartttt agcagagacg ISO 
gagtttcgcc atgttggcca gctggtccca aactcctgac ctcaagcgac ctgcctgcct 240 
cggcctccca aagtgctgga attataggca tgagtcaaca cgcccagcct aaagatattt 300 

301 

<210> 300 
<211> 301 
<212> DNA 
<213> Komo saoien 
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<400> 300 

atccagcttt atccgctgcc ccagtatccg taaccaggag tgccacaaaa tctcgccaga 60 
tatgtcccac acccactggg aaaggctccc acccggctac ttcctctatc agccgggtca 120 
gccgcattcc acaaggtcct cagcctaatg agcctcacca cctgccagtc tcaaaactca 180 
gtaaagcaag accatgacat ccccccacgg aaatcagagt ttgccccacc gccttgtcac 24 0 
tataaagcct gcctctaaca gtccccgctt ctccacacca atcccgagcg catcccccac 
9 

<210> 301 
<211> 301 
<212> DNA 
^ <213> Homo sapien 

<400> 301 

ttaaattttt gagaggataa aaaggacaaa taatctagaa atgcgtcctc ttcagtctgc 60 

agaggacccc aggtcCccaa gcaaccacac ggrcaagggc atgaataacc aaaagttggt 120 

gggaacccac aaagaccccc agagcCgaga cacccacaac agcgggagct cacaaagacc 180 

ctcagagccg agacacccac aacagtggga gctcacaaag acccccagag ctgagacacc 24 0 
cacaacagca cctcgtccag ctgccacacg cgtgaacaag gatgcaatgc ccagaagtgt 



300 
301 



<210> 302 

<211> 301 

<212> DNA 

<213> Homo sapien 

<400> 302 

aggtacacat ttagcccgtg gcaaatgact cacaaaactg actctaaaac caagccaatg 60 

tgaatccrga aaatcaccac ttaaccctaa ttcacaataa caacggcatc aaggcttgac 120 

ctgagttggt tcccagcatt acctatggta aataggctct taccactcgc aaataactgg lao 

ccacaccact aatgactgac ttcccagcaa ggccccctaa ggggcaagta ggaggatcca 240 

caggacctga gatgctaagg ccccagagac cgttcgaccc aaccctctta tctccagagg 300 

^ 301 

<210> 303 

<211> 301 

<212> DNA 

<213> Homo sapien 

<4C0> 303 

aggtaccaac tgtggaaata ggcagaggac catctcttct ttccatatca actaagtcgc 60 
atatcgtccc tcgacagttc aacacacccc cccccgtcag agatcccttc acaatagcac 120 
tggccaacgg aactaccgcc tgcacgctaa aaatggtggt ttgtgaaatg accataggcc 180 
agtaacgggt atgcctctcc aaccgacctc ttgctcgccc caaagggacc tcaagacttc 240 
caccgatctt acatccgggg cctagaaaag gagccaacct gttttccccc ataaatccac 300 

301 

<210> 304 
<211> 301 
<212> DNA 
<213> Homo sapien 

<400> 304 

acatggacgt taccccgcag accgtcaacc tgaacccgca tccgcccgac accgcctaat 60 
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cattagctcc agtttcagcc tacccacttt ccgcccgcaa catgcaraas agacagtgcc 120 

ctttctagtg catcatacca ggaatcatct cacattggtt tgtgccatta ctggtgcagt 180 

gacttccagc cactcgggta aggtggagtt ggccatatgt ctccactgca aaattaccga 24 0 
tttccccctt gcaactaata agtgtgtgtg tgaagattcc ttgagatgag gta^acatct 



c 



<210> 305 
<211> 301 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1)...(301) 
<223> n = A,T,C or G 



<400> 305 

gangtacagc gtggccaagg taacaagaag aaaaaaatgc gagtggcatc ctgggatgag 
cagggggaca gacctggaca gacacgtcgc catttgctgc tgtgggtagg aaaatgggcg 
taaaggagga gaaacagata caaaacctcc aacccagtac taaggtattc tcacgcctag 
aatattggta gaaacaagaa cacattcata cggcaaataa ctaaccacgg tggaacaaaa 
ttctgcgatt taagttggac accaangaaa ttgtactaaa agagctgccc atggaataag 



<210> 306 

<211> 8 

<212> PRT 

<213> Homo sapien 

<400> 306 
Val Leu Gly Trp Val Ala Glu Leu 
1 5 

<210> 307 

<211> 637 

<212> DNA 

<213> Homo sapien 



<210> 303 
<211> 647 
<212> DNA 
<213> Homo sapien 



300 
301 



60 
120 
180 
240 
300 
301 



<400> 307 

acagggratg aagggaaagg gagaggatga ggaagccccc ccggggattt ggtttggccc 60 

tcgcgaccag gtggtctatg gggcccatcc ctacaaagaa gaatccagaa acaggggcac 120 

actgaggaac gatacttgag cccaaagagc attcaatcat tgttttactt gccttmtttc 



180 



cacaccattg gcgagggagg gaccaccacc ctggggttat gaagatggtt gaacacccca 240 

cacacagcac cggagatatg agatcaacag tttcttagcc atagagattc acagcccaga 300 

gcaggaggac gcctgcacac cacgcaggat gacatggggg atgcgctcgg gactggtgtg 3 60 

aagaagcaag gaccgctaga ggcaggcctt atagtaacaa gacggtgggg caaactctga 420 
tttccgcggg ggaacgccat ggcctcgctt tactaagttt tgagactggc aggcagcgaa 



480 



ac.catcagg ctgagaacct tgtggaatgc acttgaccca sctgacagag gaagtagcca 540 
ggcgggagcc Cttcccagtg ggtgtgggac atacccggca agattttgtg gcactcctgg 
ctacagacac cggggcagca aataaaactg aatctcg 



600 
637 
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<220> 

<221> misc_feacure 
<222> (1) . . . (647) 
<223> n = A,T,C or G 

<400> 308 

acgattttca ttatcatgta aatcgggtca ctcaaggggc caaccacagc tgggagccac 

tgctcagggg aaggttcata tgggactttc tactgcccaa ggttctatac aggatataaa 120 

ggngcctcac agtacagatc tggtagcaaa gaagaagaaa caaacactga tctctttctg 180 

ccacccctct gaccccttgg aactcccctg accctttaga acaagcctac ctaatacctg 240 

ctagagaaaa gaccaacaac ggcctcaaag gatcccctac catgaaggtc tcagctaact 300 

cttggccaag atgcgggctc cacattaggt tctgaacacg gggggaaggg tcaatttgct 360 

cattctgtgc gtggacaaag tcaggatgcc caggggccag agcagggggc tgcttgcctt 420 

gggaacaatg gctgagcata taaccacagg tcatggggaa caaaacaaca tcaaagtcac 480 

tgtatcaatt gccatgaaga cctgagggac ctgaatctac cgactcatcc taaggcagca 540 

ggaccagttc gagcggcaac aacgcagcag cagaatcaat ggaaacaaca gaatgattgc 600 

aatgrcctct tttttcccct gcttctgact tgataaaagg ggaccgt 547 

<210> 309 
<211> 460 
<212> DNA 
<213> Komo sapien 

<400> 309 

actctacagt ttaggctcga catcggaaaa aaaaaaaagc cagaacaaca tgcgatagat 60 

aatatgatcg gctgcacact tccagactga tgaatgatga acgtgatgga ctattgtacg 120 

gagcacatcc ccagcaagag ggggaaacac tcatcatttt tggccagcag ttgtttgatc lao 

accaaacatc atgccagaat actcagcaaa ccctctcagc cctcgagaag tcaaagtccg 240 

ggggaattta ctcccggcaa ttttaatcgg acccctr.atg tgagagcagc ggctacccag 300 

ccggggtggt ggagcgaacc cgtcactagt ggacatgcag cggcagagcc cctggtaacc 360 

acctagagga aCacacaggc acatgtgcga tgccaagcgt gacacccgca gracccaaat 420 
tcgcctcgcc tctgcccttc ggtgcgtaag acrcttaagt 



460 



<210> 310 
<211> 539 
<212> DNA 
<213> Horr.o sapien 

<400> 310 

acgggactca tcaaacaaag ataggaaaag aagaaaactc aaataccaca ggcagaaatg 60 

ctaaaggttt caaaacatgt caggattgga agaaggcatg gataaagaac aaagttcagt 120 

caggaaagag aaacacagaa ggaagagaca caataaaagc cattatgtat cctgtgagaa 180 

gtcagacagc aagatccgcg ggaaatgggi: tggtttgttg tatggtatgt attttagcaa 240 

taatctrtat ggcagagaaa gctaaaatcc tctagctcgc gtgaatgacc acttgctgaa 300 

tccctcaagg taggcatgat gaaggagggc ttagaggaga cacagacaca atgaactgac 360 

ccagatagaa agccttagta tacccagcta ggaacagcga tcctgagggc acacCgcgac 420 

acgaccacgc catcacatgt aCggtagtga Cggggatgat aggaaggaag aacttacggc 480 

atatcctcac ccccacaaaa gccagttaaa tattgggaca ccaaccatcc aggtcaaga 539 

<210> 311 

<211> 526 

<2:2> DNA 

<213> Homo sapien 
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<220> 

<221> tnisc_f eature 
<222> (1) . . . (525) 
c223> n = A,T,C or G 

<400> 311 

caaatttgag ccaatgacac agaatcttac aaatcaagaa gctcattctg gggccatccc 60 

tcctgacgtt ttctctaaac tactaaagag gcattaatga tccataaatt atattatcta 120 

cattcacagc acttaaaatg tgttcagcac gaaatactag cCacagggga agctaaataa 180 

atcaaacatg gaataaagac trgtccttaa acacaaccta caagaagact ttgatatttg 240 

tccctcacaa gtgaagcatt ctcataaagt gtcataacct tttcggggaa actatgggaa 300 

aaaatgggga aactctgaag ggttctaagt accttacctg aagctacaga ctccataacc 360 

tctcctcaca gggagcccct gcagccccta cagaaatgag tggctgagat tcttgactgc 420 

acagcaagag cttcccatct aaaccctttc cctttttagt atccgcgtat caagtataaa 480 

agtcccataa accgcagtnt acttattcta atccccaaag cacagt 525 

<210> 312 
<211> 500 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (500) 
<223> n = A,T,C or G 



<400> 312 

cctctcrctc cocaccccct gactccagag aaccgggttt tctcccagta ctccagcaac 
tcatccctga aagcagttga gccactttat tccaaagtac actgcagatg ttcaaactcc 
ccatcccccc ccccctccca cctgccagtt ttgctgactc tcaactcgtc atgagtgtaa 
gcattaagga catcacgctc cttcgattct gaagacaggc cctgctcatg gatgactctg 
gcttctcagg aaaatacttt tcttccaaaa tcagtaggaa atccaaactc atcccctccc 
cgcagatgcc cagcagcttc agacatttgg tcaagaaccc atgggaaaaa aaaaaatccc 
tgctaatgcg gcctcctttg taaaccanga tcctcatctg nctggtatag aacatcagct 
ctgaacgtgt ggtaaagatt tttgtgtttg aatacaggag aaatcagttt gctgaaaagt 
cagcctcaac catctattgg 



<210> 313 
<211> 718 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (713) 
<223> n = A,T,C or G 

<400> 313 



60 
120 
180 
240 
300 
360 
420 
480 
500 



ggagatttgt gtggtccgca gccgagggag accaggaaga Cctgcatggt gggaaggacc 
cgatgataca gaggtgagaa ataagaaagg ctgctgactt taccacctga ggccacacat 
ctgccgaaac ggagataatt aacatcacca gaaacagcaa gatgacaaca caacgtctaa 
gtagtgacac gttctcgcac acccccagcc cctccaaaca cccacacaca caggaagcac 
aaaaggaagc acagacatcc ccgggagaaa cgcccggccg ccaccccggg tcaccgacga 
gccccgcccc gcgcctgntc ccgcttgcga gggaaggaca ctagaaaacg aattgatgtg 36 0 
ttccccaaag gacggcagga aaacagatcc tgtcgcggac atctatttga acgggattac 420 



60 
120 
180 
240 
300 
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<210> 316 
<211> 151 
<212> DNA 
<213> Homo sapien 



<210> 317 
<211> 151 
<212> DNA 
<213> Horr.o sapien 



<:400> 317 

agaaccagtg gatcctaatg aaacacctga aacatatatt ggcacttatc aatggctcaa 
atcttcattt atctctggcc ttaaccctgg ctcctgaggc Cgcggccagc agatcccagg 
ccagggctct gtcctcgcca cacccgcccg a 



480 



agacccgaaa tgaagtcaca aagtgagcat taccaatgag aggaaaacag acgagaaaat 
ctcgacggcc cacaagacat gcaacaaaca aaatggaata ctgtgatgac acgagcagcc 540 
aactggggag gagataccac ggggcagagg tcaggattct ggccctgctg cctaactgtq SOO 
cgttatacca atcatttcta tttctacccc caaacaagct gtngaatatc tgacttacqq 



— — w — 3 u o w h_ 660 

ttcccntggc ccacattttc atnatccacc ccntcntttt aannttantc caaantgt 7i8 

<210> 314 
<211> 358 
<212> DNA 
<213> homo sapien 

<400> 314 

gtctarttac attacagaaa aaacatcaag acaatgtata ctatttcaaa tatatccata SO 

cataatcaaa tatagctgta gtacatgcct tcattggtgt agattaccac aaatgcaagg i20 

caacatgtgt agaccccccg tcttattctt ttgtctataa cactgcatcg tgtagtccaa 180 

gctctcggta gtccagccac tgtgaaacat gctcccttca gatcaacctc gtggacgctc 24 0 

ttgttg-atc gctgaactgt agtgccctgt attttgctcc cgtctgtgaa ttctgttgct 300 

tctcgggcac ttccttgtga tgcagaggac caccacacag atgacagcaa tctgaatt 353 

<210> 315 
<211> 341 
<212> DNA 
<213> Homo sapien 

<400> 315 

taccacctcc ccgctggcac tgatgagccg catcaccacg gtcaccagca ccatgaaggc 60 
ataggtgatg atgaggacat ggaatgggcc cccaaggatg gtctgtccaa agaagcgagt 120 
gacccccatt ccgaagatgt ctggaacccc taccagcagg atgacgatag ccccaatgac 
agtcaccagc tccccgacca gccggatatc gtccctaggg gtcatgtagg cttcctgaag 
tagcttctgc tgtaagaggg tgttgtcccg ggggctcgtg cggttactgg tcctgggctt 
gagggggcgg tagacgcagc acatggtgaa gcagatgatg t 



180 
240 
300 
341 



<400> 316 

agactgggca agactcttac gccccacact gcaatttggt cttgttgccg cacccattta 60 
tgtgggcctt tctcgagttt ctgattataa acaccactgg agcgatgtgt tgactggact 120 
catccaggga gcCcCggttg caatattagt t 



60 
120 

151 



<210> 
<211> 
<212> 



318 
151 
DNA 
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60 
120 
151 



60 
120 
150 



<213> Homo sapien 
<400> 318 

actggtggga ggcgccgttc agttggctgc tttcagaggg gtctttcgga gggaccccct 
gctgcaggct ggagtgtctt cattcctggc gggagaccgc acaccccact gctgaggctg 
^gggggcggc ttatcaggca gtgataaaca c 

<210> 319 
<211> 151 
<212> DNA 

<213> Homo sapien ' 
<400> 319 

aaccagtgga tccagagcta taggtacagt gtgatctcag ccttgcaaac acattctcta 60 
catagacagt actaggcatc aacagatatg taaagaaaga aatcacacca ttaataatgq 120 
taagatcggg cttacgtgat tttagtgggt a 

<210> 320 
<211> 150 
<212> DNA 
<213> Homo sapien 

<400> 320 

aactagtgga Cccaccagtc cagtgtggtg gaatcccatt gtgccggggt tctagatcgc 
gagcggctgc ccctcctttt ttcttttctg ggggggaatt cttttttttc aatagtcatt 
gagtgttcta cagcttacag taaataccat 

<210> 321 
<211> 151 
<212> DNA 
<213> Homo sapien 

<400> 321 

agcaactctg tctcccatcc aggttacctc aggcctagga tctcctctca caccgcagcc 60 
tagggcggca tcgcaaccag ctatggcata ggtgctaacc aaaggctgag taaacacggg 120 
tgcctctgag aaaccaaagc cttcatacac t 

<210> 322 
<211> 151 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feaCure 
<222> (1) . . . (151) 
<223> n = A,T,C or G 

<400> 322 

atccagcatc tccccccgtc tcttgccttc ctttttcctc ttcttasatt ccgcttgagg 60 

tttgggcrtg gccagttcgc cacagggcct ggagatggtg acagccttct ggcactcggc 120 

atcgcgcagg gctcgcctca nacctccagt t ^^5^^ 

<210> 323 
<211> 151 
<212> DNA 
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60 
20 
151 



<213> Homo sapien 
<220> 

<22l> misc_f eacure 
<222> (1) . . . (151) 
<223> n = A,T,C or G 

<400> 323 

tgaggacttg tkttctctct ctttattttt aatcccccta ckttgcaaat atattgccta 

nagactcant caccacccag tttgtggtct twtgggagaa atgtaactgg acagttagct 120 

gttcaatyaa aaagacactc ancccacgcg g 

<210> 324 
<211> 461 
<212> DNA 
<213> Homo sapien 

<220> 

<221> tr,isc_f eature 
<222> (1) . . . (461) 
<223> n = A,T,C or G 

<400> 324 

acctgcgcgg aatttcagct ctcctcatgc aaaaggattrc cgcatccccg gcctacctga 60 

agaagcggcc agctaaagga acccaggttg tcggtcggac cgttaatacc tctga-gaaa 120 

agagttacta cgaaccccat cccggtccca gct.ataccac tgacagcacg gtagaagacc 180 

gcgaacccca cttccagacc ttcacggcgg gacgaaacgg gtccagaaac tgccaggggc 240 

ctcacacagg gataccaaaa taccccttgt gccacccagg ccccggggaa ccaggcgact 300 

cacacaaacg caatagttgg ccaccgcatc tttacctgaa ccaaagccaa acccgg'-gtt 360 

gccaccatgc accatggcat gccagagccc aacactgttg ctcttgaaaa ttgggcccga 420 

aaaaacgcac aagagcccct gccccgccct agccgangca c 45^ 

<210> 325 
<211> 400 
<212> DNA 
<213> Homo sapien 

<400> 325 



60 
120 
180 



acactgtttc cacgctatgt tcctacacat tgctacctca gcgcccccgg aaacctagcc 
Ctcgatgrct ccaagcagtc caccttcacc taaccctctg aaactgtatc acctttgcca 
agtaagagtg gtggcctatc tcagctgcct tgacaaaatg actggctcct gactcaacgt 
tctataaacg aatgtgccga agcaaagtgc ccatggtggc ggcgaagaag agaaagatgt 240 
gtttcgtctt ggactctctg tggtcccctc caatgctgtg ggtctccaac caggggaagg 
gtccctcctg cactgccaag tgccataacc acgagcacta cgctaccatg gctctgcctc 
ctggccaagc aggccggtct gcaagaatga aacgaatgat 



300 
360 
400 



<210> 326 
<211> 1215 
<212> DNA 
<213> Homo sapien 

<400> 326 

ggaggaccgc agcccgcact cgcagccctg gcaggcggca ccggcoatgg aaaacgaatt 60 

gtcctgctcg ggcgccccgg tgcacccgca gcgggcgctg tcagccgcac accgtttcca 120 

gaaccccuac accatcgggc tgggcccgca cagccctgag gccgaccaag agccaggcag 18O 
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ccagatggtg gaggccagcc tctccgtacg gcacccagag tacaacagac ccctgcccgc 24 0 

taacgacctc atgcccacca agttggacga atccgtgtcc gagtccgaca ccatccggag 300 

caccagcatt gcttcgcagc gccctaccgc ggggaactct tgcctcgttt ctggctgggg 360 

tctgccggcg aacggcagaa tgcctaccgc gctgcagtgc gtgaacgtgt cggtggcgtc 42 0 

tgaggaggtc cgcagtaagc cctatgaccc gctgtaccac cccagcacgt tctgcgccgg 480 

cggagggcaa gaccagaagg actcctgcaa cggtgactct ggggggcccc tgatctgcaa 540 

cgggtactcg cagggccctg tg-ctttcgg aaaagccccg tgtggccaag tcggcgcgcc 600 

aggtgtctac accaacccct gcaaattcac tgagtggaca gagaaaaccg tccaggccag 660 

ttaaccctgg ggactgggaa cccatgaaat tgacccccaa acacaccctg cggaaggaat 720 

ccaggaatac ctgcccccag cccctccccc ctcaggccca ggagtccagg cccccagccc 780 
ctcctccctc aaaccaaggg tacagatccc cagcccctcc tccctcagac ccaggagtcc 
agacccccca gcccctcctc cctcagaccc aggagtccag cccctcctcc ctcagaccca 
ggagcccaga ccccccagcc cctc=tccct cagacccagg ggtccaggcc cccaacccct 
cctcccccag actcagaggt ccaagccccc aacccccccc tccccagacc cagaggccca 

ggccccag=c ccccctccct cagacccagc ggtccaatgc cacccagacc ctccctgtac .uo. 

acagcgcccrc cttgtggcac gtcgacccaa ccttaccagt tggttttCca ttttctgtcc xi40 

ctttccccta gatccagaaa taaagtctaa gagaagcgca aaaaaaaaaa aaaaaaaaaa 120O 
aaaaaaaaaa aaaaa 



<210> 327 
<211> 220 
<212> PRT 
<213> Homo sapien 

<400> 327 

Glu Asp Cys Ser Pro His Ser Gin Pro Trp Gin Ala Ala Leu Val Met 

Glu Asn Glu Leu Phe Cys Ser Gly Val Leu Val His Pro Gin Trp Val 

20 25 30 

Leu Ser Ala Ala His Cys Phe Gin Asn Ser Tyr Thr He Gly Leu Gly 

35 40 45 

Leu His Ser Leu Glu Ala Asp Gin Glu Pro Gly Ser Gin Mer Vai Glu 

50 55 60 

Ala Ser Leu Ser Val Arg His Pro Glu Tyr Asn Arg Pro Leu Leu Ala 

^ "^0 75 80 

Asn Asp Leu Met Leu He Lys Leu Asp Glu Ser Val Ser Glu Ser Asd 

85 90 95 

Thr He Arg Ser He Ser He Ala Ser Gin Cys Pro Thr Ala Asn 

100 105 110 

Ser Cys Leu Val Ser Gly Trp Gly Leu Leu Ala Asn Gly Arg Met Pro 

115 120 125 

Thr Val Leu Gin Cys Val Asn Val Ser Val Val Ser Glu Glu Val Cys 

130 135 140 

Ser Lys Leu Tyr Asp Pro Leu Tyr Kis Pro Ser Met Phe Cys Ala Gly 

150 155 
Gly Gly Gin Asp Gin Lys Asp Ser Cys Asn Gly Asp Ser Gly Gly Pro 

165 170 175 

Leu He Cys Asn Gly Tyr Leu Gin Gly Leu Val Ser Phe Gly Lys Ala 

180 185 190 

Pro Cys Gly Gin Val Gly Val Pro Gly Val Tyr Thr Asn Leu Cys Lys 

155 200 205 

Phe Thr Glu Trp He Glu Lys Thr Val Gin Ala Ser 
210 215 220 



840 

900 
960 
1020 
1080 



1215 



<210> 328 
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<211> 234 
<212> DNA 
<213> Homo sapien 



<400> 328 

cgctcgtccc tggtagctgc agccaaatca taaacggcga ggactgcagc ccgcactcgc 60 
agccccggca ggcggcactg gtcatggaaa acgaattgcc ctgcccgggc gccctggtgc 120 
atccgcagtg ggtgccgcca gccacacact gtttccagaa ctcctacacc atcgggctgg 



180 



gcctgcacag tcttgaggcc gaccaagagc cagggagcca gatggtggag gcca 234 



<210> 329 

<211> 77 

<212> PRT 

<213> Homo sapien 





<400> 


329 




















Leu 


Val Ser 


Gly 


Ser 


Cys 


Ser Gin 


He 


He 


Asn Gly Glu 


Asp 


Cys 


Ser 


1 






5 








10 






15 




Pro 


His Ser 


Gin 


Pro 


Trp 


Gin Ala 


Ala 


Leu 


Val Met Glu 


Asn 


Glu 


Leu 






20 








25 






30 






Phe 


Cys Ser 


Gly 


Val 


Leu 


Val His 


Pro 


Gin 


Trp Val Leu 


Ser 


Ala 


Thr 




35 








40 






45 








His 


Cys Phe 


Gin 


Asn 


Ser 


Tyr Thr 


He 


Gly 


Leu Gly Leu 


His 


Ser 


Leu 




50 








55 






60 








Glu 


Ala Asp 


Gin 


Glu 


Pro 


Gly Ser 


Gin 


Met 


Val Glu Ala 








65 








70 








75 










<210> 


330 






















<211> 


70 






















<212> 


DNA 






















<213> 


Homo 


sapien 

















<400> 330 

cccaacacaa tggcccgacc ccatccctga ctccgccccc aggatcgccc gcctctggta SO 
gctgcagcca 

<210> 331 

<211> 22 

<212> PRT 

<213> Homo sapien 

<400> 331 

Gin His Asn Gly Pro He Pro Ser Leu Thr Pro Pro Ser Gly Ser Leu 

15 10 15 

Val Ser Gly Ser Cys Ser 
20 

<210> 332 
<211> 2507 
<212> DNA 
<213> Homo sapien 

<400> 332 

tggrgccgcc gcagccggca gagatggttg agcccatgtt cccgctgccg cccctcctcc 60 
tgccccrccr tctgcacacg gccgcccccc aaaccaggaa aacgctgtcc agtggggcgc 120 
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180 
240 
300 



gcacaccaac tgttcagcct cctgggaaag tagttgCggt cacaggagct aatacaggca 
tcgggaagga gacagccaaa gagcCggctc agagaggagc tcgagtatat tcagcttqcc 
gggatgcgga aaagggggaa tcggtggcca aagagatcca gaccacgaca gggaaccagc 

aggtgctggt gcggaaaccg gacccgtctg ataccaagtc catccgagct ttcgctaagq 36o 

gcttcttagc tgaggaaaag cacctccacg ttctgatcaa caatgcagga gtgatgatgt 420 

gtccgcactc gaagacagca gatggctttg agatgcacac aggagtcaac cacttgggcc 480 

acttcctcct aacccacctg ccgctagaga aactaaagga accagcccca tcaaggacag 540 

caaatgtgcc ttcccccgca catcacctgg gaaggatcca cctccacaac ccgcagggcg 600 

agaaa-.ccta caatgcaggc ctggcctacc gtcacagcaa gctagccaac atcctcttca gso 

cccaggaact ggcccggaga ccaaaaggcc ctggcgttac gacgtattcc gtacaccctg 720 

gcracagtcca acctgaactg gtccggcacc catctttcac gagatgqatg tggtggctCC 780 

tctcctttct catcaagact cctcagcagg gagcccagac cagcctgcac tgtgccttaa 840 

cagaaggtct tgagattcta agcgggaatc atttcagtga ctgccatgtg gcacgggtct 900 

ccgcccaagc tcgtaatgag actacagcaa ggcggctgtg ggacgtcagt tgtgacctgc 960 

tgggcccccc aatagactaa caggcagtgc cagccggacc caagagaaga ctgcagcaga 1020 

ctacacagta cctcttgcca aaatgactct ccttcaaggt tctcaaaacc tctagcacaa 1O8O 

agagagcaaa acctcccagc cttgcccgct cggtgtccag tcaaaactca gtgtaccgcc 1140 

agattcgtcc aaacgcctgt catgtccaga cctactttgc tcctgtcact gccagagtta 1200 

ctagagacat cacaacagga taagaagacc cCcatacgac ctgcacagct cattttcctt 1260 

ccgaaagaaa ctactaccta ggagaaccca agctacagca gggatgactc acgcaaacct 1320 

gaactagctt cctcgttcac aatccagtcc ctcccaacca accagtcttc acctcaagag 1380 

ggccacactg caaccccagc ttaacatgaa taacaaagac tggctcagga gcagggctcg 1440 

cccaggcacg gtggatcacc ggaggrcagr agttcaagac cagcctggcc aacatggtga "00 

aacc=cacct ccactaaaaa ttgtgtatat ccttgcgtgt cttcccgttt atgtgcgcca IsGO 

agggagtatt ttca=aaagt tcaaaacagc cacaataacc agagatggag caaaccagta 1620 

ccatccagcc ttcatgcaaa tgaaacgctg caaagggaag cagactctgt atatgttgqt 168O 

aacta=ccac caagagcaca tgggtagcag ggaagaagta aaaaaagaga aggagaacac 1740 

tggaagataa tgcacaaaat gaagggacra gccaaggatc aactagcccc ttaaggacta 18OO 

accagtcaag gattaatagc aaaagayact aaatatgcta acatagccat ggaggaattg i860 

agggcaagca cccaggactg atgaggcctc aacaaaaacc agCgtggcaa aaaaaaaaaa 1920 

aaaaaaaaaa aaaaarccta aaaacaaaca aacaaaaaaa acaattcttc atccagaaaa 1980 

accatcccag ggactgacac tggtaatcat ggtcaattca acaacacttt ggggcattcc 2O40 

cttaca-cgc cttgacaaga ttaaaacgcc tgcgccaaaa ctttgtacct Catttggaga 2100 

cttctcacca aaagtaatgc tgccaaagga agtctaagga attagtagtg ttcccaccac 2160 

t.gtctggag tgtgctattc taaaagacct tgatcccctg gaatgacaat cacattctaa 2220 

cttcggcggg ggaaagagtt ataggaccac agccttcacc tctgatactc gtaaatcaat 2280 

cttttactgc acccgcctcg accattaagc Cacacgttta gaaatggcca ccttacggaa 2340 

aaatcagaaa aattctgata acagtgcaga ataaatgaac taatgtttta cctaatttat 2400 
attgaactgt caatgacaaa Caaaaactcc ccctgattat ttctcgtttt catttaccag 
aacaaaaacg taagaactaa aagtttgacc acaaaaaaaa aaaaaaa 



2460 
2507 



<210> 333 
<211> 3030 
<212> DNA 
<213> Homo sapien 

<400> 333 

gcaggcgact tgcgagctgg gagcgattta aaacgcttcg gactcccccg gcctgggtgg 60 

ggagagcgag ctgggtgccc cccagactcc ccgcccccgc accccatgag ccgacccccg 120 

gccccatgga gcccggcaat catgccacct tggatggagc caaggatatc gaaggcttgc lao 

tgggagccgg aggggggcgg aatctcgtcg cccacccccc tccgaccagc cacccagcgg 240 

cgcctacgcc gacgccrcgct gccaacratg cccccccgga cctgccaggc tcggcggagc 300 

cgccaaagca atgccaccca cgccctgggg tgccccaggg gacgtcccca gctoccgtgc 360 

cctatggcca cctcggaggc gggtaccact cctgccgagt gtcccggagc ccgctgaaac 420 

c.tgccccca ggcagccacc ctggccccgc accccgcgga gacccccacg gccggggaag 48 0 
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<210> 334 
«:211> 2417 
<212> DNA 
<213> Hono sapien 

<400> 334 



ggcggccgct ctagagctag Cgggatcccc cgggcCgcac gaacccggca cgagcgagct 
ggagttccac ctgcattgrc ttaaccccaa caagcctgag gaccagccac aaacgcaccc 
agt-tacaaa tgaggaaaca ggcgcaaaaa ggccgrcacc cgtcaaaggc cgcacgcgq- 
agagccaaga cccgagccca gccacgcctg acgaacccag cctatgcccc ccaaaccccc 
gaacgc^gac cactgaggac atccaaaccc agaccaattg cacccccccc ccaagaccac 



540 
600 



agtaccccag ycgccccact gagctCgcct tctacccggg atatccggga acccaccagc 

ccacggccag ttacccggac gcgcccgtgg tgcagacccc gggcgctcct ggagaaccgc .uu 

gacacgaccc cctgtcgcct gcggacagcc accagtcttg ggcccccgct ggCggccgga 660 

acagccagat gcgccgccag ggagaacaga acccaccagg tccctttcgg aaggcagcat 720 

ttgcagactc cagcgggcag caccctcctg acgcccgcgc cccccgtcgc ggccgcaaga 780 

aacgcacccc gcacagcaag gggcagctgc gggagctgga gcgggagcat gcggccaaca 840 

agctcaccac caaggacaag aggcgcaaga cctcggcagc caccagcctc tcggagcgcc 900 

agattaccat ctggccccag aaccgccggg tcaaagagaa gaaggttccc gccaaggcga 960 

agaacagcgc caccccttaa gagacccccc Cgcctgggtg ggaggagcga aagcgggggc 1020 

gtcccgggga gaccaggaac ctgccaagcc caggctgggg ccaaggactc tgctgagagg i080 

cccccagaga caacaccccc cccaggccac tggccgccgg accgttcctc aggagcggcc 1140 

tgggcaccca gtatgtgcag ggagacggaa ccccatgtga cagcccactc caccagggcc 1200 

cccaaagaac ccggcccagt cataaccatc caccccgaca gtggcaacaa ccacgacaac 12S0 

cagcaccagc cgccacgatc gccagcctca taccccctat ccagagcccc gtaaagcact 1320 

tcagaaaccg ctttcatgaa tCgagccaaC Catgaataaa cctggaaggc gat^cccttg 1330 

cagggaagcc tccccccaga ccccctccca ccacacctct caccccggca acagcaggaa 1440 

gactgaggag aggggaacgg gcagattcgc tgtgcggccg tgatgtccgc ccagcactcc 1500 

cc-cagccga cagccgggta ggcggacaac tgtagaggcc gccccccccc ccccccctgc 156 0 

ccaccccaca gggcgcaccc accggccccg gaagcaccca tccccaacac gatgatttcc 1620 

ccgccgcgcg aaaacgaagc cagcaggctg cccccagcca gccctcccct ccagagaaaa I68O 

agagatccga gaaagcgccc gggcaactca ccaccaaccc ccccccccaa accctctgag 1740 

ccccccccca atactcctgg tggctccgac caaagcaggc cacggcctgt tgagcacccg ' I8OO 

ggaccccagc gaagtagacg cctgtagcct Cgcacaccca gcccccccca ggcacaaacg leso 

gagcggcaga gCggtgccaa ccccgctctc ccagtccacg caaacagatt cacagcgcgg 1920 

aactccggaa gccggagaca gacgggcccc ccgcagagcc gggaccctga gagggacacg 1980 

agggcctccg cccccgcgct cattctccga Cgccccgtac ctgggctcag Cgcccgg^gg 2040 

gacccacctc ctggccgcgc agcaaagcca gcgggctcgc gccggccctt cctgcacccc 2100 

aggccggggg Cggggggccc gccggcgcac tccccacgat tgagcgcaca ggcctgaagc 2160 

ctggacaacc cgcagaaccg aagctccgag cagcgggccg g-ggcgagca gtggggccgc 2220 

tggcgagcag ttggtggtgg gccgcggccg ccaccaccCc gaggacactt ccctcccgga 2280 

gccagccctc ctagaaaccc cgcggcggcc gccgcagcca agcgcccacg gcccgcggcc 2340 

gggtgggatc ccagccctgc ctcctctccc gggaaggagc gagggtggga cgtgactcag 2400 

acacctacaa acccacccac caaagaggag cccgggaccg agggaaaagg ccaaagagcg 2460 

tgagcgcatg cggactgggg gctcagggga agaggacgag gaggaggaag atcagaccga 2520 
tctcctgacc Caaaaaaccg tccaagcccc gcggtccagc ccaaggcccc cggttacacg 



" — — — — / — J J ^yM*-wa^auw 2580 

cgccgcccag agcaggtcac tccccgcctc ccacgccctc cttcaaggaa gccccatgcg 2640 

ggcagoc-cc aacatcgcag gcccccaccc ctccgcctcc ataagcccaa acccaccaac 27O0 

gatcgggcaa gtaaaccccc tcccccgccg accccggaac tggcgagagt ccagcgcaga 2760 

cgggcctgtg gggagggggc aagatagatg agggggagcg gcatggcgcg gggcgacccc 2820 

tcggagagag gaaaaaggcc acaagagggg ccgccaccgc cactaacgga gatggccccg 2880 

gcagagaccc tcgggggtcc ggaacctccg gactccccac gctctaaccc ccacaccctg 2940 
ccatcagaaa cccaaactcg aggactctct ctgtccctca ctcgcaaCaa aytcagagca 
aacaaaaaaa aaaaaaaaaa aaaactcgag 



3000 
3030 



60 
120 
180 
240 
300 
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ttacccacca atacaataat accaccttca ccaatctatt gttctgatac gagactcaaa 360 

catgccagat atatgtaaaa gcaacctaca agctctccaa tcacgctcac ccaaaagatt 420 

cccggcatct aataggctca aagaaactcc ttctagaaat acaaaagaga aaatcggatt 480 

atgcaaaaat tcactattaa tttttttcat ccatcctcta attcagcaaa cacttatccg 540 

tcgttgactt tatgcagtac ggccttttaa ggattggggg acaggtgaag aacggggcgc 600 

cagaatgcat cctcctacta atgaggtcag tacacatttg cattttaaaa tgccctgtcc 660 

agctgggcac ggtggaCcat gcctgtaatc ccaacattgg aaggccaagg caggaggatt 720 

gcctcagccc aggagcccaa gaccagcccg ggcaacatag aaagacccca cctctcaatc 780 

aatcaatcaa tgccctgcct ttgaaaataa aactctttaa gaaaggttca atgggcaggg 840 

tgtggtagcc catgcctata atacagcact ttgggaggct gaggcaggag gatcacttta 900 

gcccagaagc ccaagaccag cctgggcaac aagtgacacc tcatctcaac ttttcaataa 960 

aatgaacaca tacataagga aagataaaaa gaaaagctr.a acgaaagaat acagtacaaa 1020 

acaaatrtct tggacctaaa agcacctctg ttcaagccaa atatcgcgaa ccacctccct 1080 

gtcctgagga tacagaatac ctaagcccag gaaactgagc agaaagccca cgcactaact 1140 

aatcaacccg aggcaaggca aaaacgagac taactaatca atccgaggca aggggcaaat 1200 

tagacggaac ctgactctgg tccattaagc gacaactttc cccccgctgt atttttccct 1260 

tattcaacgc aaaaggataa aaactcccca aaactaaaaa caatgcttgc caggagctac 1320 

aaaccatgac caactaatca tggggaatca taaaatatga ccgtacgaga tctCgacggc 1380 

ttacaaagtg tacccactgt caaccacttc aaacattaac gaactcaaaa acgaatttac 1440 

ggagaccgga atgcttctct cctgttgtac cagtcggccc aggctgccat aacaaaatac 1500 

cacagactgg gaggcttaag caacagaaac tcattcccca cagctccggg ggctggaagt 1560 

ccacgatcaa ggtgcaggaa aggcaggccc cattctgagg cccctctcct ggctcacatg 1620 

tggccaccct cccactgcgt gctcacatga ccccttcgtg ctcctggaaa gagggtcCgg 168O 

gggacagagg gaaagagaag gagagggaac tctccggtgc cccgtctctc aaggacccca 1740 

acccgggcca cttCggccca ggcaccgtgg ggcggggggt tgtggctgct ctgctccgag I8OO 

tggccaagat aaagcaacag aaaaatgtcc aaagccgrgc agcaaagaca agccaccgaa i8 60 

cagggatccg ctcaccagtg tggggacctc caagtc-ggcc accctggagg caagccccca 1920 

cagagcccat gcaaggtggc agcagcagaa gaagggaatt gcccctgccc ctggcacact 1980 

cctcaccgac ccggtgacgc tggacactgc gatgaatggt aatgtggatg agaatatgat 2040 

ggactcccag aaaaggagac ccagctgctc aggtggctgc aaaccattac agccttcacc 2100 

crggggagga actgggggcc tggttctggg tcagagagca gcccagcgag ggtgagagct 2160 

acagcccgtc ctgccagctg gatccccagt cccggtcaac cagtaaCcaa ggccgagcag 222 0 

atcaggcttc ccggagctgg tcccgggaag ccagccctgg ggtgagttgg ctcccgccgr 2280 

ggtaccgaga caacattgtc ataaactcaa tgcgcccctg tacccctctt tcttccttat 2340 
ctgcccacat ccataatcac tacgcatact agtcttcgtc agtgttccta ctcmacttaa 
tagagacacg tcacact 

<210> 335 
<211> 2984 
<212> DNA 
<213> Homo sapien 

<400> 335 

atccctcctt ccccactctc ccctccagaa ggcactcggg gtctcacctg tcggaccctg 

aaaacacccc aggcgccctt ccaaggcttc cccaaacccc taagcagccg cagaagcgcc 120 

cccgagcrgc ctccccccac actcaggcga ccgagttgga gaggaagttc agccatcaga 18 0 

agcacctgcc ggcccccgaa cgggcccacc tggccaagaa ccccaagctc acggagaccc 24 0 

aagcgaagat atggctccag aacagacgct ataagactaa gcgaaagcag ctctcctcgg 300 

agccgggaga cttggagaag cactcctctt tgccggccct gaaagaggag gccttctccc 360 

gggcccccct ggcctccgtg cataacagct atcctcacta cccatacctg cactgcgtgg 420 

gcagccgcag cccagcttcc cggcaatgcc agctcaggtg acaaccatta tgatcaaaaa 480 

ccgcc-cccc cagggtgtct ctacgaaaag cacaaggggc caaggccagg gagcaagagg 540 

cgtgcacacc aaagccattg gagactcgcg cggaaacctc asactcttca ctggcgagac 600 
aatgaaacaa cagagacagc gaaagtttta acacctaagc caccccccca gtgcataccg 



2400 
2417 



60 



660 



taggtcactt tttctgctcc tggccacccg tctgaagggg agagagggaa aatcaagtgg 720 
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tatcccccag caccccgcac gaccccggat gagccgtaca cccaaggatt ctgctccgca 780 

actccatccc cctgtgccac cgaatatcaa ctctgaaaga gcaaacctaa caggagaaag 840 

gacaaccagg acgaggacgt caccaactga atcaaactta agtccagaag cctcctgctg 900 

gccctggaat acggccaagg ctccccctgc ccctgeaaaa gagaggggca aatagagagt 9S0 

ccccaagaga acgccctcat gctcagcaca tatctgcacg ggagggggag atgggtggga 1020 

ggagacgaaa acaccagcct ttcctactcc tctccattcc ttttaaaatg gtatgccaac 1080 

tcaagcactt acaggccggc ccaaatagaa caagatgcac tcgctgtgat tttaagacaa 1140 

gctgtacaaa cagaacccca ccgcaagagg gggggccggg ccaggagaat ctccgcttgt 1200 

ccaagacagg ggcctaagga gggtctccac actgctgcta ggggctgttg catttcttta 1260 

ttagcagaaa gcggaaaggc cccctcccaa cttttttccc ttgggctgga gaatttagaa 1320 

tcagaagrtt cccggagctc tcaggccatc anatatactg catcctgaaa ggcaacataa 1380 

ttctcccctc ccccctttca aaatcttgtg tccccttttg cagcaattac tcactaaagg 1440 

gccccactcc agcccagatc trtagtctgg ctgcacccaa cctacgcccc gctcatttag 1500 

cccgagatct ggccctcctc ttcccctctc cccttccgcc tccccaaagc Cttatccgcc 1560 

ctgacttccc aaaaaagttt gggggcagat tcCgaatcgg ctaaaagaca cgcattctta 1620 

aaactagcaa cccc-acccc tcccccccaa aaatacacag cattaaaccc caaatcctat 1680 

ttaaagacct gacagctcga gaaggccact acrgcattta taggaccttc tggtggttcc 1740 

gctgcracgc ctgaagtctg acaacccctg agaatccccg cacgcagagg aggtaagagg 1800 

tatcggactt ccacagagga agaacacagc gcagaatgaa gggccaggcc cactgagctg 1860 

cccagcggag ggctcacggg tgggacacgg aaaagaaggc agcctaggcc ctggggagcc 1920 

cagtccaccg agcaagcaag ggactgagtg agcccctcgc aggaaaaggc taagaaaaag 1980 

gaaaaccacc ctaaaacaca acaagaaact gtccaaatgc Ctcgggaacc gtgtttattg 2040 

cccataatgg gtccccaaaa tgggcaacct agacctcaga gagaatgagc agagagcaaa 2100 

ggagaaacct ggccgccctt ccactttcat cctgttacct caggcgagct ggtagagggg 2160 

agacaccaga aaaaaacgaa acaacaaaac aatcactaac gaggcacgc:t gagqcccggg 2220 

agcccctcga ctccaccact uaaccccgtc cagr.gagaaa cctttcaatt t::cttctact 2280 

agaagggcca gctcaccgct ggcggcaaaa- ttgccaacac aagtcaacag aaagtcggcc 2340 

aaccccaccc cat-ctctgt ggtctgggcc ccacaccgca atigttcaatg ccacgtgctg 2400 

ccgacaccga ccggagtact agccagcaca aaaggcaggg tagcctgaat cgctttctgc 2460 

tctctacatc tcttctaaaa taagcattta gcgcccagtc cccaccgagt accctttccc 2520 

tccccccctc tgaacttaat tctttcaact tgcaatttgc aaggattaca catcccactg 2580 

tgacgcacac tgcgttgcaa aaaaaaaaaa aagtgtcttc gtttaaaatt actcggcctg 2640 

tgaatccacc ttgcttcctc cccattggaa ctagtcacta acccatcccc gaaccggtag 2700 

aaaaacarcc gaagagccag cctaccagca tccgacaggc gaatcggacg gcccccagaa 2760 

ccattccacc cagacagcct grccccaccc cgtttaataa attagtctgg gctccctaca 282C 

tgcataacaa accctgcccc aatccgtcac ataaaagcct gcgactr.gaa gtttagccag 2S80 

cacccccarc aaaccctatt tctctatgtg ttctttgcaa cacatgagtg ctttgaaaac 2940 

aaagcaccca tgcccccatt agaaaaaaaa aaaaaaaaaa aaaa 2984 

<210> 336 
<211> 147 
<212> PRT 
<213> Homo sapien 

<400> 336 

Pro Ser ?he Pro Thr Leu Leu Ser Arg Arg His Leu Gly Ser Tyr Leu 

15 10 15 

Leu Asp Ser Glu Asn Thr Ser Gly Ala Leu Pro Arg Leu Pro Gin Thr 

20 25 30 

Pro Lys Gin Pro Gin Lys Arg Ser Arg Ala Ala Phe Ser His Thr Gin 

35 40 45 

Val He Glu Leu Glu Arg Lys Phe Ser His Gin Lys Tyr Leu Ser Ala 

50 55 60 

Pro Glu Arg Ala His Leu Ala Lys Asn Leu Lys Leu Thr Glu Thr Gin 
65 70 75 80 



wo 00/04149 



PCTAJS99/15838 



115 



Val Lys lie Trp Phe Gin Asa Arg Arg Tyr Lys Thr Lys Arg Lys Gin 

85 90 95 

Leu Ser Ser Glu Leu Gly Asp Leu Glu Lys His Ser Ser Leu Pro Ala 

100 105 110 

Leu Lys Glu Glu Ala Phe Ser Arg Ala Ser Leu Val Ser Val Tyr Asn 

115 120 125 

Ser Tyr Pro Tyr Tyr Pro Tyr Leu Tyr Cys Val Gly Ser Trp Ser Pro 

130 135 140 

Ala Phe Trp 
145 

<210> 337 

<211> 9 

<212> PRT 

<213> Homo sapien 

<400> 337 
Ala Leu Thr Gly Phe Thr Phe Ser Ala 
1 5 

<210> 338 

<211> 9 

<212> PRT 

<213> Home sapien 

<400> 338 
Leu Leu Ala Asn Asp Leu Met Leu He 
1 5 



<210> 33S 
<211> 318 
<212> PRT 
<213> Homo sapien 



<400> 


339 






















Met Val 


Glu 


Leu 


Met 


Phe 


Pro 


Leu Leu Leu 


Leu 


Leu 


Leu 


Pro 


Phe 


Leu 


1 






5 






10 










15 




Leu Tyr Met 


Ala 


Ala 


Pro 


Gin 


He Arg Lys 


Met 


Leu 


Ser 


Ser 


Gly Val 






20 








25 








30 






Cys Thr 


Ser 


Thr 


Val 


Gin 


Leu 


Pro Gly Lys 


Val 


Val 


Val 


Val 


Thr 


Gly 




35 










40 






45 






Ala Asn 


Thr 


Gly 


He 


Gly Lys 


Glu Thr Ala 


Lys 


Glu 


Leu 


Ala 


Gin 


Arg 


50 










55 






60 








Gly Ala 


Arg Val 


Tyr 


Leu 


Ala 


Cys Arg Asp 


Val 


Glu 


Lys 


Gly 


Glu 


Leu 


65 








70 






75 










80 


Val Ala 


Lys 


Glu 


He 


Gin 


Thr 


Thr Thr Gly Asn 


Gin 


Gin 


Val 


Leu 


Val 








85 






90 










95 




Arg Lys 


Leu 


Asp 


Leu 


Ser 


Asp Thr Lys Ser 


He 


Arg Ala 


Phe 


Ala 


Lys 






100 








105 








110 




Gly Phe 


Leu 


Ala 


Glu 


Glu 


Lys 


His Leu His 


Val 


Leu 


He 


Asn 


Asn 


Ala 




115 










120 






125 








Gly Val 


Met 


Met 


Cys 


Pro 


Tyr 


Ser Lys Thr 


Ala 


Asp 


Gly 


Phe 


Glu 


Met 


130 










135 






140 








His He 


Gly Val 


Asn 


His 


Leu 


Gly His Phe 


Leu 


Leu 


Thr 


His 


Leu 


Leu 



I 
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150 155 160 

Leu Glu Lys Leu Lys Glu Ser Ala Pro Ser Arg lie Val Asn Val Ser 

165 170 
Ser Leu Ala His His Leu Gly Arg lie His Phe His Asn Leu Gin Gly 

180 185 
Glu Lys Phe Tyr Asn Ala Gly Leu Ala Tyr Cys His Ser Lys Leu Ala 

195 200 205 

Asn He Leu Phe Thr Gin Glu Leu Ala Arg Arg Leu Lys Gly Ser Gly 

210 215 220 

Val Thr Thr Tyr Ser Val His Pro Gly Thr Val Gin Ser Glu Leu Val 
225 230 235 240 

Arg His Ser Ser Phe Met Arg Trp Met Trp Trp Leu Phe Ser Phe Phe 

245 250 255 

He Lys Thr Pro Gin Gin Gly Ala Gin Thr Ser Leu His Cys Ala Leu 

260 265 270 

Thr Glu Gly Leu Glu He Leu Ser Gly Asn His Phe Ser Asp Cys His 

275 280 285 

Val Ala Trp Val Ser Ala Gin Ala Arg Asn Glu Thr He Ala Arg Arq 

2S0 295 300 

Leu Trp Asp Val Ser Cys Asp Leu Leu Gly Leu Pro He Asp 
305 310 315 

<210> 340 
<211> 483 
<212> DNA 
<213> Homo sapien 

<400> 340 

gccgaggcct gccttcacac ggaggacacg agactgcttc cccaagggct cctgcctgcc 60 

tggacactgg tgggaggcgc tgcttagttg gctgttttca gaggcgtcct tcggaggga^ 120 

ctcctgctgc aggctggagt gtctttattc ctggcgggag accgcacatt ccactgctga 180 

ggttgcggcg gcggtttatc aggcagtgat aaacataaga tgtcatttcc ttgactccgg 24 0 

ccttcaattc tctctttggc tgacgacgga gtccgtggtg tcccgatgta actgacccct 300 

gctccaaacg tgacatcact gatgctcttc tcgggggtgc tgatggcccg cttggtcacg 360 

tgctcaaccc cgccattcga ctcttcctcc aaactgtatg aagacacctg actgcacgtt 420 

tttcctgggc ttccagaatt taaagtgaaa ggcagcactc ctaagctccg actccgatgc 480 
ctg 



483 

<2iO> 341 
<211> 344 
<212> DNA 
<213> Homo sapien 

<400> 341 

ctgctgctga gtcacagatt tcattataaa tagcctccct aaggaaaata cactgaatgc 60 

tatttttact aaccattcta tttttataga aacagctgag agcttctaaa ccaactctct 120 

gctgccttac aagtatcaaa tattttactt ctttccacaa agagtagctc aaaatatgca 180 

atcaatttaa taatttctga tgatggctct atctgcagta atatgtatat catctattag 240 

aatttactta atgaaaaact gaagagaaca aaatttgtaa ccactagcac ttaagtaccc 300 

ctgattctta acatcgccct taatgaccac aagacaacca acag 344 

<210> 342 

<211> 592 

c2I2> DNA 

<213> Honio saoien 
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<400> 342 

acagcaaaaa agaaactgag aagcccaaty cgcttccttg ttaacaccca cttatccaac 50 

caacgcggaa acctctcata cttggttcca ttatgaagtt ggacaattgc tgctatcaca 120 

cctggcaggc aaaccaatgc caagagagtg atggaaacca ccggcaagac tttgtcgacg 180 

accaggaccg gaactccata aaaatactgt tgatgggaag ccgccaaagg gtgaattacc 240 

tcccccagaa gagcgcaaag aaaagtcaga gatgctataa tagcagctat cctaattggc 300 

aagcgccact gtggaaagag ttcccgtgcg tgctgaagtc ccgaagggca gtcaaattca 360 

tcagcatggg ctgttcggcg caaatgcaaa agcacaggtc tctctagcat gctggtctct 420 

cccgtgtcct tacgcaaaca atcgcctcct tctaaatctc tcctaggctc catcttccaa 480 

agttcccctt ggtttgtgat gtcttttctg ccccccacta attctataaa atagcatggc 540 

tccagccacc caccccccgc ctcagcttga ccgtgagtcc cggccgccgc tg 592 

<210> 343 

<211> 382 

<212> DNA 

<213> Homo sapien 

<400> 343 

ttcctgacct cctcctcctt caagcccaaa caccacctcc cctactcacg accggcactc 60 

cctaacgttt gcggctttct ctccagcctc tcttaggagg ggtaatggcg gagttggcac 120 

ctcgcaactc tcccctcccc tctcttcccc ttcctctgcc cgccttcccc accctgctgc 180 

agacttcctg attgccagtc tytgtcacac ccagcgactg ctttggttcc tgtccccttt 240 

ccgaccgccc aaggggctca gaacc:ccagc aatccctccc tzccactacc ttctttrttg 300 

ggggtacctg gaagggactg aaaccgtggg gggaaggcag gaggcacatc aacaaagagg 360 

aaaccaccaa gccgaaaaaa aa 332 

<210> 344 
<211> 536 
<212> DKA 
<213> Homo sapien 



<400> 344 

ctgggcccga agccgtaggg taaatcagag gcaggcctcc gagcgacgag agtcccgaga 60 

caataggcca cacaaacttg gctggatgga accccacaat aaggcggcca cccctcgtct 120 

gttcaggggg atgccaagga caaggccagc tcagctatac gaagagaagc agaacaaaca 180 

agtctcccag agaaacggar gcaaccagag tgggatcccg gccacatcaa ggtcacactc 240 

cacccccacg tgcccgaacg gttgccaggt cagaaaaatc caccccttac gagtgcggcc 300 

ccgaccccac atcccccgcc cgcgtccccc tccccacaaa attcttccta gcagctatca 360 

cccccctact acccgatcta gaaatcgccc tcctcccacc cctaccatga gccctacaaa 420 

caaccaaccc gccaccaata gccacgtcat ccctcccatc aatcaccatc ctagccctaa 480 

gcctggccta tgagcgacta caaaaaggat tagaccgagc cgaataacaa aaaaaa 536 

<210> 345 

<211> 251 

<212> DNA 

<213> Homo sapien 



<400> 345 

acctttcgag gtccctccca ccacccccac agccaccgtc accgtgggac gtgctggacg 60 

tgaacgaagc ccccatctct gtgccccctg aaaagagagc ggaagtgtcc gaggactttg 120 

gcgcgggcca ggaaaccaca tcccacactg cccaggagcc agacacactc acggaacaga I8O 

aaataacaca ccggacccgg agagacaccg ccaactggcc ggagattaac ccggacaccg 240 

gcgccattcc c -,c-i 
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<210> 346 
<211> 282 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (282) 
<223> n = A,T,C or G 



<400> 346 

cgcgtctctg acaccgcgac catgacaggg gttcaaacag aaagtgcctg ggccctcctt 
ctaagtcctg ttaccaaaaa aaggaaaaag aaaagatctc cccagtcaca aaccctqqqa 
agggagacca tacccggctc ttgccccaag tgagaggtct tccctcccgc accaaaaaac 
agaaaggccc cccattccac tggcccaggt agggggaagg agagtaactt tgagtctgtc 
ggtcccatrt cccaaggcgc ccccaatgct cacnaaaacc aa a a b 



60 
120 
180 
240 
282 



<210> 347 

e211> 201 

<212> DNA 

<213> Homo sapien 

. <220> 

<221> misc_feacure 
<222> (1) . . . (201) 
<223> n = A,T,C cr G 

<40Q> 347 

acacacataa ractataaaa cgccacctaa rcggaaggag ctttccatca ttgcaagtca GO 
taaatacaac ccccaaaana ntactancag cctccaccca ngctcccaaa tgctcgtaaa 120 
tctgagactg actggaocca cccagaccca gggcaaagac acatgtcacc atatcatctt 
tacaaagaan tctctcccgt c 



180 
201 



<210> 348 
<211> 251 
<212> DNA 
<213> Homo sapien 

<400> 348 

TJnl^^^''^ caacacttgt gcatcacttg tgccaagtga gaaaacgtcc taaaaccaca 60 
agagagaaca gtgccagaat gaaactgacc ctaagtccca ggtgccccrg ggcaggcaga 120 
aggagacact cccagcatgg aggagggttt atctttccat cctaggtcai gtctfcaa^g ill 
iccctgcccc r"""'' actcccaaca gcccacctca ctccgccaJ ccacccgatg 240 

251 

<210> 349 
<211> 251 
<212> DNA 
<213> Homo sapien 

<400> 349 

taaaaaccaa gccacctaat cgtacctttg aaggtaaaca atatatggga gctggaccac 60 

aacccccgag gatgccagag ccacgggccc agaacatggc gtggtartac caaSgagtt 120 

cagaagggcc cgaactccac gtgctaccag agaaca.aat gcaacccatg catrccactt leo 

agcaatcccg taaaacacca gaaacagacc ccaagagccc tccaagatga ggaaaatcca 240 
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actcccggtt c 



251 



<210> 350 
<2ll> 908 
<212> DNA 
<213> Homo sapien 

<400> 350 

ctggacactc cgcgagggct tttgccggct gctgccgctg cccgtcatgc tactcatcgt 
agcccgcccg gtgaagctcg ccgctttccc tacctcctta agtgaccgcc aaacgcccac 
cggctggaac tgctctggtc atgatgacag agaaaatgat ctcttcctct gtgacaccaa 
caoccgtaaa ttcgatgggg aatgttcaag aattggagac accgtgacct Icgt«gtca 
gttcaagtgc aacaatgact atgtgcccgt gtgtggctcc aatggggaga g=taccagaa 
tgagtgttac ctgcgacagg ctgcatgcaa acagcagagc gagatStcg tggtgcS 
aggaccatgt gccacagtcc atgaaggctc tggagaaact agtcaaaagg agacatccac 
ctgtgatatc tgccagtttg gtgcagaatg tgacgaagat gccgaggatg tctggtgtgt 
gtgtaatatt gactgccctc aaaccaacct caatcccctc tgcgcctctg atgSaatc 
tca-.ga.aat gcacgccaaa Ccaaagaagc atcgtgccag aaacaggaga aaSgaagt 
catgtccctg ggtcgatgtc aagataacac aactacaacc actaagtctg LgLgggS 
Ctatgcaaga acagactacg cagagaatgc Caacaaatta gaagaaag^g ccagaqaaca 
ccacacacct tgtccggaac attacaatgg cctctgcacg LtLa^t'' gtgagcat" 
tatcaatacg caggagccat cctgcaggtg r.gatgctggt tatactggac aacactgtga 
aaaaaaggac tacagcgctc ta.acgtcgt tcccggtcct gtacga^ttc agtatgcctt SOO 

908 

<210> 351 
<211> 472 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 



60 
120 
180 
240 
300 
360 
420 
472 



<400> 351 

ccagtcattt gcaagcggta agagcctatt taccataaat aatactaaga accaactcaa 
gtcaaacctt aacgccattg ttattgtgaa ttaggattaa gtagtaat^c tcaaaattca 
cattaacttg attttaaaat cagwtrtgyg agtcatttac cacaagctaa atgtgtJcac 
llT.TcTr ^"^^^""3 tattcctgtt tttctaaaca gtcctaattt ctaaStgt 
oatcta-^c; "^""^"^"""^ gaactttgtt ttcttttact ccagtaataa agtaggcaca 
gatctg.cca caacaaactt gccctctcat gcctcgcctc tcaccatgct ctgctccagq 

gS-'atata L^^^^^^^^" "^tttcgtc aaaaacctaa tctgcttctt gctt tctig 
gtaa.atata tctagggaag atgttgcttt gcccacacac gaagcaaagt aa 

<210> 352 
<211> 251 
<212> DNA 
<213> Homo sapien 

<400> 352 

ctcaaagcrta acctctcggg aatcaaacca gaaaagggca aggatcctag gcatggtgga 
tgtggacaag gccaggtcaa tggctgcaag catgcagaga aagaggcaca tcggagcgto 
llllTZll cgatgaagac cacgatgcag tttccLaca ttgccacS 

aa^aagcac" r^''^''^ agccaaccca gaaatgggct ttctctaatc ctgggatacc 240 

251 

<210> 353 
<211> 436 
<212> DNA 



60 
120 
180 
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<213> Homo sapien 
<400> 353 

tttctttctt ttccctctcr tcttttacaa caatgcagtc attcatttac tgagtatgtg 
cacatcatgg tattattacc ataccgatca tatttatcat gtgacttcta attaraaaat 
gtatccaaaa gcaaaacagc agacacacaa aattaaagag acagaagata gacatcaaca 
gataaggcaa cttatacacc gacaatccaa acccaataca tttaaacact tgggaaatga 
gggggacaaa tggaagccar atcaaatttg tgtaaaacta tccagtatgt ctcccttgct 
tcatgcccga raaggctctc ccttcaacgg ggatgacaaa ctccaaatgc cacacaaatg 
ctaacagaat actagaccca cactggaacg ggggcaaaga agaaattact ttctataaaa 420 
gggcccctaa tgtagt " 

436 

<210> 354 
<211> 854 
<212> DMA 
<213> Homo sapien 



<400> 354 



<210> 355 
<211> 676 
<212> DNA 
<213> Homo sapien 

<400> 355 



60 
120 
180 
240 
300 
360 



r.llr^: tccaccagct ttccgcaagg atgctggcta gggagcgcct gcaggaggag 
caagtccgaa accaaatcca ggaaacatag gaaacgagcc aggcacaggg ctggtgggcc 
atcagggacc acccctcggg ttgatatttt gcttaatctg catcttcng? gtlagaccat 
ccggcagtag aagccgttcr ccaggtacac ctcrctagct catgcacaaa aacatcotga 
aggacttcgt caggtgcctt gctaaaagcc aga.gcgttc ggcactccct cggtctgagg 
tcaatcgcac acccacaggc accgggctca tgcct-.caag tatcctgccc tcacctralg 
gtgagcgaaa garccccact acaggagcac tcgggagaga ccatataaaa gctgaccccc 
gagtacatgc: agcaacgggg tagacgtgtg cggtgtgccc tcattcctgc aagggtgccc 
gctagggagc gtttccagga ggaacaagcc tgaaaccaat catgaaacaa atggtaggco 
cgaactggaa aacraactca aaagagagat cgtgatatca gcgtggctga tacaccttgg 
caacatggaa ggccccaacc cgcccacatt tgaaacaaca atccagctct ccgcaataca 
aaacaacaaa ggatcgagaa tcacggcgtc taatgtacaa aagacccagg aaacaraaac 
ataccaactg cataaaCgta aaacgcatgc gacccaagaa ggccccaaag tggcagacaa 

acSgga^l ^^^^^^^-^^^ ^^^^^^^^^^ "3-5-" -^..c.g.c 840 

854 



60 
120 
180 
240 
300 
360 
42C 
1430 
540 
600 
660 
720 
780 



gaaattaagc a.gagccaaa ctccccgtta aaacctctag gggcgacaga tctcttcaac 60 
caggtcaaag ctgatccctc tggaatgtca ccaaccaagg gcctatattt accaaaagc^ 120 
acccacaagc cacacccgga tgtcagcgaa gagggcacgg aggcagcagc agccactggg Jao 
clT.T-t::l mir^^^ -caccaatg agagctcagt tcaaggcgaa cLcccct^c 2 
ctgtt.tcca taaggcacac tcacaccaac acgaccccat tccgcggcaa gcctgcctct 300 
gtgac""' clcof gtaaggctoa gagctgcaga tgaggcgcag agacaatcc 
gtgacctcc. cacggccaaa aagccgttca cacctcacgc acccccgcgc ctcagcctgc 
tcatccgcaa aacaggtcca ggatcccccc caaccactcc acgagctgcg aagctaaggc 
tttgtcaatc aCggaaaaag gcagacccac gcagaaagcc ttcctggctc rcccatctgt 
ggtgcctcac ttgagtgccg tccagtgaca tgatcaagcc aacgagtaaa attctaaggg 
a.cagarcct cccgactcgc atgcacccgc gagatcctga acaagtgacc tgacacccct 
gctcaaagaa aaccag 



420 
480 
540 
600 
660 
576 



<210> 356 
<211> 574 
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<212> DNA 

<213> Homo sapien 

<400> 356 

tttttttttt tttttcagga aaacattctc ttaccttatt tgcatctcag caaaggttct 
catgtggcac ctgactggca tcaaaccaaa gttcgtaggc caacaaagat gggccactca 
caagcttccc atttgtagat ctcagtgccc atgagtatcc gacacctgtt cctctcttca 
gtctcttagg gaggcttaaa tctgtctcag gtgtgctaag agtgccagcc caaggkggtc 
aaaagtccac aaaactgcag tctttgctgg gatagtaagc caagcagtgc ctggacagca 
gagttctttt cttgggcaac agataaccag acaggactct aatcgtgctc ttattcaaca 
ttcttctgtc tctgcctaga ctggaataaa aagccaatct ctctcgtggc acagggaagg 
agatacaagc tcgtttacat gtgatagatc taacaaaggc atctaccgaa gcctggtctq 
gatagacggc acagggagct cttaggtcag cgctgctggt tggaggacat tcctgagtcc 
agctttgcag cctctgcgca acagtacttc ccca 

<210> 357 
<211> 393 
<212> DNA 
<213> Homo sapien 

<400> 357 

tttttttttt tttttttttt tttttttttt tacagaatat aratgcttta tcactgkact 
taatacggkg kcttgttcac tatacttaaa aatgcaccac tcataaatat ttaattcagc 
aagccacaac caaracttga ttttatcaac aaaaacccct aaatataaac ggsaaaaaag 
atagatataa ttattccagt ttttttaaaa cttaaaarat attccattgc cgaattaara 
araarataag tgttatatgg aaagaagggc attcaagcac actaaaraaa cctgaggkaa 
^"^^^''"'^ tacaaaatta aactgtcctt tttggcattt taacaaattt gcaacgktct 
ttttcttctt tttctgtttt tttttttttt tac a a L 

<210> 358 
<2H> 630 
<212> DNA 
<213> Homo sapien 



60 
120 
160 
240 
300 
360 
420 
480 
540 
574 



60 
120 
180 
240 
300 
360 
393 



<400> 358 



<210> 359 
<211> 620 
<212> DNA 
<213> Homo sapien 

<400> 359 



acagcattcc aaaatataca tctagagact aarrgtaaat gctctatagt gaagaagtaa 
taattaaaaa atgctactaa tatagaaaat ttataaccag aaaaataaat attcagggag 



ttaaS^^ ^aggaggatc cttgctctca cggagcttac attctagcag gaggacaata 60 
^ taggaaaatg atgagtttat gacaaaggaa gtagatagtg ttttacaaga ' 120 

gcatagagta gggaagctaa tccagcacag ggaggtcaca gagacatccc taaggaagtg 180 

gagtttaaac tgagagaagc aagcgcttaa actgaaggat gtgttgaaga agaagggaga 240 

alTalZT "^^^"^3^3 ggaaccttat agaccctaag gtgggaaggt tcaaalLct loo 

TtlllTJl ^^^^^'^^S" ggagccgttc tccggtgtaa agaggagtca aagagataag 360 

attaaagatg tgaagattaa gatcttggtg gcattcaggg attggcactt ctacaagaaa 420 

ooor^f T acattacttt tcacttcagg atggccattc taaccccagg 48 0 

gggtagactg gactaggtaa gactggaggc aggtagacct cttctaaggc ctgcgatagt 540 
gaaagacaaa aataagtggg gaaattcagg ggatagtgaa aatcagtagg acttaatgag 



caagccagag gttcctccac aacaaccagt " " " =—33 -v.^..ao^yas 600 

o3 0 



60 
120 
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60 
120 
180 
240 
300 
360 
420 
431 



ctcaccagaa gaataaagcg ccctgccagt tatcaaagga ctactgctgg tgaacraaat 
atggcattcc ccaagggaaa tagagagacc cctctggact atgctcaaca tttatttcac 
aggatcaact gttttaggaa cagatataaa gctccgccac ggaagagatg gacaaagcac 
aaagacaaca tgatacccta ggaagcaaca ctaccctttc aggcataaaa tctggagaaa 
tgcaacatta tgctccacga ataacatgta gaaagaaggt ccgacgaaaa tgacaccccc 
aacgcaagat aaccccacaa gaaccctggg ccaaataaaa ttctctgaag aaaacaccca 
aacgccatcg acttaccaaa Caccaccctg gcacacaacc Catgaaggca aaaccaaaca 
aacaaaaagc tcacaccaaa caaaaccatc aacttaccct gcactccaca acatacgaga 
ctgcaaagac gcgacagtgc auai-yagd 

<210> 360 
<211> 431 
<212> DNA 
<213> Homo sapien 

<400> 360 

tmiT^n^ agccagaaca acacgcgaca gataacatga Ctggccgcac acccccagac 
cgatgaa.ga cgaacgtgac ggacCattgc acggagcaca cctccagcaa gagggggaaa 
cacccatcac tttcggccag cagcCgttcg accaccaaac atcatgccag Lcac^cagc 
aaaccccccc agcccccgag aag-.caaagc ccgggggaac ccacccctgl caaccccaac 
tggacccccc acgcgagagc agcggctacc cagccggggc ggtggagcga acccqccacc 
agtggacacg cagcggcaga gcccccggta accacccaga IgaacacaL ggcacaCgCg 
aga'ccccal .'^'^^'^^^^ ^^agcaccca aacttgCcct gcccctgccc cccggcgcgt 

<210> 361 
c2ll> 351 
<212> DNA 
<213> Home sapien 

<400> 361 

accSrct ItlT.'T^ gaaccaccac c-.ttaccctg accccccagg gaaccaccga 
accccctcct cagaagacag ggcacagcca ctgccttggc cccacccgaa gggcccgcac 
c1accr-c- !f ^^^=^'^3 ccaagcc.cc cagccacccg agggagaaac accgggagg 
ccgaccc.cr ccggggcctc cccgagggct Ccaccgcgag ccccgcggcc cccaggqccq 
caatcccgga cccaatgccc gaaaccccgc Cccccgcctg ccggac^tcc gaggccgcca 
ccgccactct gccccccagc cccgacagcc ccccacccgc ggtcctgctg c 

<210> 362 
<211> 463 
<212> DNA 
<213> Homo sapien 

<400> 362 

accccaccag gccacaatgg gcgccccccg tgagaaccca agcacccccg gaccgcgcga 60 

tgcagacgag ccggctgaag accccgcgca Cgcgcggccc cagggcgaag cccccgSc Jo 

ccccggccac agaaacgacc aggccgggcg cccccaggcg ccag^gccgg gccagJag^C 180 

cgcaaaggac Ccccgcgccc gcgccgcagg acagacgcac acaccccccc Cccc^cSa ITo 

gcgccccaaa ccgaacaccc ccaaaggcgc cggtaggaaa ccccccggcg Cgc ccccg' o 

cacl«r" "=^"^'^3g tcgacccggg cgccccccac gcgccggccc Cgggcacal^ 60 
cacacccgca cacacccccc ctgacaagca cgacggtgcg gacaggaagg aaggacccca 
CCgagcctgc tcacggaaac cggcaccgtt agcccaaaca gac 39acccca 



180 
240 
300 
360 
420 
480 
540 
600 
620 



60 
120 
180 
240 
300 
351 



420 
463 



<210> 363 
<211> 653 
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<212> DNA 

<:213> Homo sapien 

<220> 

<221> misc_f eacure 
<222> (1) . . . (553) 
<223> n = A,T,C or G 



<400> 363 

acccccgagc ncccgnctgg catactgnga acgaccaacg acacacccaa gctcggcctc 60 

ctcttggnga cccrgggcga caccttcatg aatggcaacc gtgccagwga ggctgtcctc 120 

cgggaggcac tacgcaagac gggactgcgt cctggggtga gacatcccct ccttggagat 180 

ctaacgaaac tcctcaccta cgagccgtaa agcagaaaca cctgnactac agacgagtgc 240 

ccaacagcaa ccccccggaa gcatgagttc ctctrgggcc tccgccccta ccacgagasc 300 

tagcaagatg naagtgccga ganccartgc agaggtccag aaaagagacc cnccgtgacc 360 

ggcccgcaca gtccatggag gctgcagatg aggcctcgga tgctccggat gctgctgcag 420 

ccgaggccga agcccgggcc gaagcaagaa cccgcatggg aatcggagat gaggctgtgt 480 

ncgggccctg gagctgggat gacatcgagt ttgagctgct gacctgggac gaggaaggag 540 
acctcggaga tccntggtcc agaatccca. tcacctcctg ggccagatac caccagaacg 
cccgctccag actcccccag acctttgccg gtcccattac tggccstggt ggt 



600 
653 



<210> 364 
<211> 401 
<212> DNA 
<213> Homo sapien 

<400> 364 

accagaggaa agacgtcaaa ccactccact accacttgcg gaactctcaa aaggtaaacg 60 

acaaagccaa cgaatgaccc taaaaacaat atctacatr.t aacggtctgt agacaataaa 120 

aaaacaaggc ggatagacct agaatcgcaa catttcaaga aaaccatagc actcgacaga 180 

cgagaaagct caatcacaga tgcaaagtta -aaccaaact accatagtag caaagaaaca 240 

catctcacac cctccacata aactcactat cttggcttga ggcaccccat aaaatgtacc 300 

acgtgcacag taaa;cc-ca tacttgccat ggcgttgcac tagaggactc ggaccgcaac 360 

aagcggacgc gcggaaaacg aaatcttctc caaragccca g 401 

<210> 355 
<21l> 356 
<212> DNA 
<213> Homo sapien 



<400> 365 

ccagtctcac acccgggctc aaaatcccaa gaagggcact tcaaatggct ttgcacttgc 60 

atgtcccagc gccagagcgc aggaatagac cctggcgtcc actgtgagat gcccttcagc 120 

taccagagca tcaagcctcc gcagcaggcc actcttgggt aaagaaatga cttccacaaa ISO 

ctcrccaccc cccggcctcg gcttcggcct cgcgtttccg gcatcacctc cgctaacggt 240 

gaccgccacg atgtgtacag cacagtttga caagcctggg tccacacaga ccgctggaga 300 

acatcccgca atgtcccctc cgcagccagt ctcttcctcg agctcccgga gagcag 355 

<210> 366 

<211> 1851 

<212> DNA 

<213> Kcmo sapien 



<400> 366 

tcatcaccat cgccagcagc ggcaccgtta gtcaggtctt ctgggaaccc cacatgagca 



60 
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cticccgtgtc cttcattccc cttcaacagc cacaaatcct ctagccctgg -tagctqtct 
tcac.tcctt taagcctrtg tgacccttcc tctgacgcca gct.taagtc ctlccccgga 
ttgctgtctt cagaagagat tcttaacacc tgtctttcct cgtagccaga aaltaacSa 
caaattacat gatgatgact agaaacagca tactctccgg ccgtctttcc agftctcS 
aagatacatc aacatcttgc tcaagcagag ggctgactat actcgctgat c^acaacaca 
cagcaagtac gagagcagct cttccatatc cacccagcgc atttLaccJ gcttt"" 
tgattaaaaa tttcaccacc tgccgtttct gctcacgtat accaagtagc agtggtgtga 
ggccacgctt gtttttcgat ccgacatcag caccgtataa gagcagcgct ttggccacta 
TolT"": "^9"9aca gcatagcgta gagtggtatt tccatactca ctgaa at 
tcggatcagt gccacgttcc agcaacatta acgcacactc accttcctgg catStacqa 
ccctcgccag agctgtcctc tccttgttgt caaggacatt aagttgaca^ cg^ctgtcca 
gcacgagtct tactacttct gaattccca, Cggcagaggc cagatgtaga S cctct 
tttgctcgtc cctcctgtrc acatccgcgt ccccgagcat gacga^gaga tcc^ttctqq 
ggacttcacc ccaccaggca gccccgtgga gcccgtccag atc^tctcJa ^ggacgtggt 
acctgggacc catgaaggcg ccgtcaccgc agcctcccca agcgaccacg tcgctc^^qc 9fin 
cgctcccccg cagcagggga agcagcggca gcaccacttg cacctcctgc tcSaqcqt ill. 
c tcacagag gagtcgttgt ggtccccaga agtgcccacg ttgctcttgc cgcccSct o o 
gtccatccag ggaggaagaa atgcaggaaa tgaaagatgc acgcacgatg Stacccct iiar 
cagccatcaa acctctggac agcaggccac tcccagcaag gtggagaaag ccgcccaccc 2 
acagaggatg agatccagaa accacaatat ccatccacaa acaaaLct? tCcagccS 26 
ITaTl""" ^^^^^"'^^t ca.ccgcggc aacatggtgg aacctaccca atcacacatc a 
aagagatgaa gacactgcag tacatctgca caacgtaata ctct.caccc acaacaaaat 
aatacaat.t tcctctggag ccatatggat gaactatgaa ggaagaaccc cccgaagaaq 144 
ccagccgcag agaagccaca ctgaagctct gtcctcagcc a^cagcgcca cgga-aqqar linn 
q? S'qa^S ir^'^'^' gcagcctcaa gccaccccga agcr.gc^gca gcaca g'g S 
gucc.tgaga aacaccccag cccctccggc ctaacacagg caagccaata aatgtqataa ifipn 
t'tq^ca':" gcaaagtcac ataagcatcc caacagacac agaaaagg" eeo 

t-"cca T^TalZr r-^^^"^^"^ cgtngcagtt ctcagaggaa .Igc.ltll 
cttt^ccca t.tagtacca tgctggccgt gggcctgcca caggtggctt ttaccacctt 
aaggcacgcc ccttctatgc ctgcctcgct gagggf.ccta acccc^tgc 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 



1740 
1800 
1851 



<210> 367 
<2ll> 668 
<212> DKA 
c213> Homo sapien 

<400> 367 

crtgagcttc caaataygga agactggccc ttacacasgc caatgttaaa atgaatqcac 
tccagtattt tgaagataaa actrgcagat ctataccttg tcrtctgatt cgataccaqc 
accrcataag agcagtgctt tggccatcaa cttatctttc atcrcagaca gc"agc^a 
gagtggtatt tccatactca tctggaatat ttggatcagt gccatgttcc agcaaca^^^ 
caLtc? aq L^'tf""" — gtacgg cctgtcagta ttagacccaa aaacLa t: 
catatcttag gaattcaaaa taacatccca cagcccccac caaccagtca catttaaaqq 
agaaaactca cttttatgcc atgtattgaa atcaaaccca cctcatgctg atltaqttqq 
ctactgcata cctttatcag agctgtcctc tttttgrtgt caaggaca e aagtScat 
cgtctgtcca gcaggagttt cactacttct gaattcccat tggcagagg^ cagatgtaaa 
gcagtcctat gagagtgaga agacttttta ggaaattgta gtgcactlgc tacagSata 

^^^"^-^^ ^^^-^^^^ "^-^-^^ "-tctg^c sso 

666 

<210> 368 
<211> 1512 
<212> DNA 
<213> Homo sapien 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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<400> 363 



gggtcgccca gggggsgcgc gggctttccc cgggtgggcg cgggtttccc ccgggcgggg 60 

tgggctgggc trgaatcccc tgctggggtc ggcaggtttc ggccgggact gactcttytc 120 

ttcaaacaga ttggaaaccc ggagttaccc gctagtcggt gaaactggtt ggcagacgcg 18O 

atctgtnggc tactactggc ttcccctggc tgtcaaaagc agatggtggt tgaggctgat 40 

tccatgccgg ctgcttcctc tgtgaagaag ccatttggtc tcaggagcaa gatSgcaag oo 

tggtgctgcc gtcgcttcoc ctgctgcagg gagagcggca agagcaacgt gggcacttct 360 

ggagaccacg acgactctgc Cacgaagaca ctcaggagca agatgggcaa gtggcgccgc 420 

caccgcttcc cctgctgcag ggggagcggc aagagcaacg tgggclcctc tggagaccac llo 

gacgay.ctg ctacgaagac actcaggaac aagatgggca agtggcgctg ccactgcttc 540 

lltlrrTn ^^^ggagcrg caagagcaag gtgggcgctt ggggagacta cgatgacagt 600 

gcctccatgg agcccaggta ccacgcccgr. ggagaagatc cggacaagct ccacagagct 660 

gcctggtggg gcaaagcccc cagaaaggac ctcatcgcca tgctcaggga cacCgacgcg 720 

aacaagaagg acaagcaaaa gaggactgct ctacatctgg cctctgccaa cgggaactca 780 

gaagcagtaa aactcstgct ggacagacga tgtcaactta acgtccctrga caa^aaaaag Ho 

aggacagccc tgayaaaggc cgtacaatgc caggaagatg aacgtgcgct aatgttgctg 900 

gaacacggca ctgatccaaa tattccagat gagtacggaa ataccactct rcaccaygc? 9so 

rtctayaacg aagataaatt aacggccaaa gcactgctct tacayggrgc tgatatcgaa 1020 

tcaaaaaaca aggcatagac ctaccaattt caccctcaaa atactgaaac gcattcatct iobS 

caacatcgac gtgtgcaagg gccagtcttc cgtatttgga agctcaagca taactcgaac Lo 

gaaaatactc cgaaatgacc taattatccm agactttatt ccaaacattg ttattctcaa izSo 

agaagcarta gagggtacag ttttttttct ctaaatgcac ttctggcaaa tacttttgtt 1-60 

gaaaacactg aatttgtaaa aggtaatact tactattct. caa.tttctcc ctcccagga 320 

tttcttcccc taatgaatgt aagacggcaa aatttgcccc gaaacaggcc ttacatgaaa 1380 

ac.ccaagaa aagccaaaca tgctccagtg aatagagatc ccgccccr.cr aocaagttcc 1440 

tga""cgc3 T"'^^''" ^aggcgatgc gcctgtcagt ggcaaggctc a^gacacttc ,soo 

1512 

<210> 369 
<211> 1853 
<212> DNA 
<213> Homo sapien 



<400> 369 



gggtcgccca gggggsgcgt gggctttcct cgggtgggtg tgggttttcc ccgggcgggg 
tgggccgggc trgaaccccc tgccggggcc ggcaggtccc ggccgggatc gacttCCycc 
tccaaacaga ccggaaaccc ggagccaccc gccagctggt gaaaccggtc ggcagacgcg 
acccgctggc cactaccggc tccccccggc tgtcaaaagc agatggcggc Cgaggccgat 
tccacgccgg ctgctcctcc tgtgaagaag ccacttggcc ccaggagcL gacgggcaag 
tggcgccgcc gtcgcccccc ccgccgcagg gagagcggca agagcaacgc gggcactccc 
ggagaccacg acgaccccgc tatgaagaca cccaggagca agatgggcaa gcggcgccgc 
caccgccccc cccgccgcag ggggagcggc aagagcaacg cgggcgctcc tggagaccac 
ctatgaagac actcaggaac aagatgggca agtggtgctg ccLtgcttc 
ccctgctgca gggggagcrg caagagcaag gtgggcgctt ggggagacta cgatgacagy 
gccctcacgg akcccaggta ccacgcccrt ggagaagatc tggacaagcc ccacagagct 
gcctggtggg gtaaagtccc cagaaaggat ctcatcgtca tgctcaggga cackgaygtg 
aacaagargg acaagcaaaa gaggactgct ctacatctgg cctctgccaa tgggaattca 
gaagtagtaa aactcstgct ggacagacga tgtcaactta atgtccttga caacaaaaag 
aggacagctc tgayaaaggc cgtacaatgc caggaagatg aatgtgcgtt aatgttgctg 
gaacatggca ctgatccaaa tattccagac gagcacggaa acaccactct rcactaygcc 
rtctayaatg aagataaatt aatggccaaa gcactgctct tatayggtgc tgatatcgaa 
tcaaaaaaca agcatggcct cacaccactg ytacttggtr tacacgagca aaaacagcaa 
gcsgcgaaac ttctaatyaa gaaaaaagcg aatctaaaat gcrccggata gatatggaag 
ractgctctc atacctgctg tacgttgtgg atcagcaagt atagtcagcc ytctactcga 
gcaaaacrct gacgcacctt ctcaagatct ggaaagacgg ccagagagta tgctgtttcc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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agccatcatc acgcaatttg ccagctactt tctgaccaca aagaaaaaca gacgtcaaaa 1320 

atctcttctg aaaacagcaa cccagaacaa gactcaaagc cgacatcaga ggaagagcca \ 1380 

caaaggccca aaggaagcga aaacagccag ccagaggcat ggaaactctc aaacttaaac 1440 

tcttggccca atgttccttt cttttgcctc aataatatca gatagtccca aacgaaatwa 1500 

cctatgagac Caggccccga gaatcaatag actcttctct taagaatctt ttggctagga 156O 

gcggcgcctc acgcctgtaa ttccagcacc tcgagaggcc gaggcgggca gatcacgaga 1620 

tcaggagatc gagaccatcc Cggctaacac ggtgaaaccc catctctact aaaaatacaa I68O 

aaacctagct gggcgcggcg gcgggtgcct gtagccccag ctactcagga rgctgaggca 1740 

ggagaatggc acgaacccgg gaggcggagg ttgcagtgag ccgagacccg ccactacact I8OO 

ccagcctggg cgacagagca agactccgcc ccaaaaaaaa aaaaaaaaaa aaa 1353 

<210> 370 

<211> 2184 

<212> DNA 

<213> Komo sapien 

<400> 370 

ggcacgagaa ccaaaacccc cagcaaaaca ggcatagaag ggacatacct taaagtaata SO 

!^!!!!!??: ^^"S^^^^^ acaatactaa atggggaaaa gttagaagca 120 

180 
240 
300 



tctcccccga gaaccgcaac aataaacaca aggacgccgg attttgccaa atgccttccc 
tgtgcccgtc gagacgccca tgcgaccttg cctttaaccc Cgtccacgtg atcatcacat 
ttaccgacct gcccgtgtta gaccggaaga gccggggtgc ttctcaggag ccaccgtgcg 
ctgcggcagc cccgggacaa cttgaggctg catcactggg gaagaaacac ayccccgtrc 360 
gtggcgccga tggccgagga cagagcctca gtgtggctcc tc-tgcgactg gctcccccgg 420 
ggagtccccc ctccatagcc cacccatacg gccccagagg aaaattacac tatcttgtta 



- _ ----^^ai-va 480 

tggacgaaga gcatcacgtt gcgcagacac actgcagcgc cctcatctcc tgacgcgcga 540 

ccgggtaggt tccaccacgt cgccgcagac gacacgattc cagcacccgt gtctggccga 600 

aaagtgcctg Ctcgtgaacg gacaccgcgg cttctggaCc tcaccccctg cgggtggaca 660 

gctttcccca ccccgccgga agtgacctgc tgcccagaag tccgatggct gaggagtata 720 
ccaccgcgca cgcatccccc accccctgca ttccctcctc cccggacgga cagggggagc 
ggcaagagca acgtgggcac ccccggagac cacaacgact cctctgtaaa gacgcttggg 
agcaagaggt gcaagtggtg ctgccactgc ctcccccgcc gcaggggagc ggcaagagca 
acgtggtcgc ttggggagac cacgacgaca gcgccttcat ggaccccaag taccacgtcc 
arggagaaga tccggacaag ccccacagag ccgcctggtg gggcaaagcc cccagaaagg 
atctcaccgc cacgcccagg gacacggatg tgaacaagag ggacaagcaa aagaggactg 

ctctacatcc ggccrccgcc aacgggaatt cagaagcagc aaaactcgtg ccggacagac 114 0 

gatgccaact taacgccctc gacaacaaaa agaggacagc Cccgacaaag gccgcacaac 1200 

gccaggaaga tgaatgtgcg ttaacgccgc tggaacacgg cactgaccca aacattccag 1260 

atgagtatgg aaacaccact ctacactatg ctgtccacaa tgaagataaa tcaacggcca 1320 

aagcaccgct ctcatacggt gccgacaccg aatcaaaaaa caagcatggc cccacaccac 1380 

tgctacctgg catacatgag caaaaacagc aagcggtgaa attcccaacc aagaaaaaag 1440 

cgaatccaaa cgcgccggac agacacggaa gaactgccct catactcgct gtatgttgtg 1500 

gatcagcaag cacagtcagc cccctacttg agcaaaatgt tgatgtatct tcccaagacc 1560 

tggaaagacg gccagagagc acgccgtccc cagCcatcac catgtaatcc gccagttact 1620 
Ctccgaccac aaagaaaaac agacgttaaa aacctcctcc gaaaacagca acccagaaca 



780 
840 
900 
960 
1020 
1080 



agacttaaag ccgacaccag aggaagagtc acaaaggctc aaaggaagtg aaaacagcca 1740 

gccagacgca tggaaacctc caaacctaaa cctccggttc aacgcccctt CCtrctgcct 1800 

taacaacact agatagcccc aaacgaaacw acccatgaga ccaggccctg agaaccaata i860 

gactcccccc tcaagaatct tctggcCagg agcggcgccc cacgcccgta accccagcac 1920 

cctgagaggc Cgaggcgggc agaccacgag accaggagac cgagaccatc ccggccaaca 1980 

cggtgaaacc ccatccccac caaaaacaca aaaacttagc tgggcgcggt ogcgggtgcc 2040 

tgcagcccca gccacccagg argccgaggc aggagaatgg cacgaacccg gaaggtggag 2100 

gtcgcagcga gccgagatcc gccaccacac tccagcccgg gcgacagagc aagacccrgt 2160 
ctcaaaaaaa aaaaaaaaaa aaaa 

2164 
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<210> 371 
<211> 1855 
<212> DMA 
<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) . . . (1855) 
<223> n = A,T,C or G 



<400> 371 

cgcacgcacc ggccagtgtc tgcgccacgt acaccgacgc cccccgagat gcgcacgccg SO 
cacgcgcacg ccgcacgcgc ggcagcggct tggctggcct gtaacggctt gcacgcgcac 120 
gccgcccccg cacaaccgtc agactggccc gcaacggctt gcaggcgcac gccgcacgcg 



180 



cgtaacggct tggccgccct gtaacggccc gcacgcgcat gctgcacgcg cgctaacggc 240 

tcggctggca tgcagccgct tggcttggcc ttgcaccytt tgcckggcck ggcgtCgJcty 300 

tcctggactg acgctccccc ctcggackga cgtrccctcc ttggatkgac gtttcytycy 360 

tcgcgttcct ttgccggact cgacctctty cccgccgggt tcggcattcc tccggggcgg 420 

gccgggtgcc cccrccgggg gggktkgccc ttcctggggc gggcgtgggk cgcccccagg 480 

gggcgcgggc tccccccggg cgggtgcggg tcttcccggg gtggggcggg ctgcgccggg 540 

atccccctgc tggggttggc agggatcgac ccccccctcc aaacagatcg gaaacccgga SOO 

gcaacntgct agctggtgaa actggttggt agacgcgatc tgccggtact actgctcctc 660 

ctggccgtta aaagcagatg gcggctgagg tcgattcaac gccggctgct ccttctgcga 720 

agaagccatt tggtcccagg agcaagacgg gcaagtggtg cgccaccgct tcccctgccg 780 

cagggggagc ggcaagagca acgtgggcac ccccggagac cacaacgact cctccgcgaa 84 0 

gacgcccggg agcaagaggc gcaagcggcg. ccgcccactg cctcccccgc cgcaggggag 900 

cggcaagagc aacgrggkcg cctggggaga ctacgatgac agcgcctcca tggakcccag 5>60 

gcaccacg-c crtggagaag acctggacaa gccccacaga gccgcccggc ggggcaaagc 1020 
ccccagaaag gatcccaccg tcacgctcag ggacactgay gtgaacaaga rggacaagca 



- - - _ ^ 1080 

aaagaggacc gctctacatc cggcccccgc caacgggaat tcagaagtag taaaactcgt 1140 

gctggacaga cgatgccaac ctaatgtcct tgacaacaaa aagaggacag ctctgacaaa 1200 

ggccgtacaa cgccaggaag atgaacgtgc gttaatgtcg ccggaacacg gcactgatcc 1260 

aaatattcca gatgagtacg gaaataccac tctacaccat gctgtctaca atgaagataa 1320 

actaatggcc aaagcaccgc tcttacacgg tgctgacacc gaaccaaaaa acaaggtaca 1330 

gatccactaa ccccaccctc aaaatactga aacgcatcca tcccaacact gacgtgcgta 1440 

agggccagtc Ctccgcacct ggaagcccaa gcacaacctg aatgaaaata tcttgaaacg 1500 

acctaaccat ctaagactct attttaaata tcgctactcc caaagaagca ttagagggca 1560 

cagtcccctc tccccaaatg cacttccggt aaataccttt gttgaaaaca ccgaatttgc 1620 

aaaaggtaac actcaccact Cttcaacttc Cccctcctag gatttttccc ccccaatgaa 1680 

tgtaagatgg caaaacttgc cctgaaatag gccccacacg aaaactccaa gaaaagccaa 1740 

acatgtctca gcgaatagag atcctgcccc tccggcaagc tcctaaaaaa cagtaataga 1800 

tacgaggcga tgcgcccgcc agcggcaagg tctaagatac tcctgacccc gcgcc 1855 

<210> 372 
<211> 1059 
<212> DNA 
<213> Homo sapien 



<400> 372 

gcaacgcggg cactcctgga gaccacaacg actcccctgt gaagacgctt gggagcaaga 60 

ggcgcaagcg gtgccgccca ctgcttcccc Cgctgcaggg gagcggcaag agcaacgcgg 120 

gcgcccgrgg agactmcgac gacagygcct Ccacggagcc caggcaccac gcccgtggag 180 

aagacccgga caagccccac agagccgccc tggtggggca aagcccccag aaaggatctc 240 

atcgtcacgc ccagggacac cgaygcgaac aagarggaca agcaaaagag gactgctcca 300 

cacccggcct ccgccaacgg gaatccagaa gtagcaaaac ccscgccgga cagacgatgc 360 
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caacccaatg tccccgacaa caaaaagagg acagccccga yaaaggccgt acaacgccag 420 

gaagatgaac gcgcgccaac gctgctggaa catggcaccg atccaaacac cccagatgag 480 

tacggaaaca ccaccccrca ccaygccrcc cayaatgaag ataaaccaac ggccaaagca 540 

ccgcccccac ayggcgcCga Catcgaatca aaaaacaagg Cacagaccta ctaattttat 600 

cttcaaaata ctgaaacgca tccactctaa cattgacgcg cgtaagggcc agcctcccgc 660 

actcggaagc tcaagcacaa cccgaacgaa aacattccga aatgacccaa ttacccaaga 720 

cctcacccta aatactgcca tttccaaaga agcaccagag ggtacagtcc tctcttttta 780 

aacgcacccc tggtaaacac ccctgccgaa aacactgaac ccgnaaaagg taacacttac 840 

tatttctcaa tttctccctc ccaggacrcc tttcccctaa tgaacgcaag acggcaaaat 900 

ccgccccgaa ataggcccca cacgaaaacc ccaagaaaag tcaaacatgt ttcagtgaac 960 

agagaccccg ctcccctggc aagctcocaa aaaacagtaa tagatacgag gtgatgcgcc 1020 

cgtcagcggc aaggcccaag atacccccga qctcgtgcc ^055 

<210> 373 
«:211> 1155 
<212> DNA 
<213> Homo sapien 

<400> 373 

acggcggccg aggccgattc cacgccggcc gcctcccccg cgaagaagcc acccggtccc 60 

aggagcaaga tgggcaagcg gcgccgccgt Cgctcccccc gccgcaggga gagcggcaag 120 

agcaacgtgg gcactcctgg agaccacgac gaccctgcca tgaagacacc caqgagcaag 180 

atgggcaagc ggcgccgcca ctgcctcccc Cgctgcaggg ggagcqgcaa gagcaacgtg 240 

ggcgcccccg gagaccacga cgaccctgct atgaagacac ccaggaacaa gatgggcaag 300 

cggtgctgcc accgcccccc ccgccgcagg gggagcggca agagcaaggc gggcgcttgg 360' 

ggagaccacg atgacagtgc ccccacggag cccaggtacc acgtccgcgg agaagatccg 420 

gacaagctcc acagagccgc ccggcggggc aaagccccca gaaagga-ct catcgccacg 480 

ctcagggaca ctgacgcgaa caagaaggac aagcaaaaga ggactgccct acacccggcc 540 

tccgccaacg ggaatccaga agcagtaaaa cCcccgctgg acagacgacg tcaacctaar. 600 

gcccttgaca acaaaaagag gacagccctg acaaaggccg tacaacgcca ggaagatgaa 660 

tgcgcgttaa cgtcgccgga acacggcacc gatccaaaca ccccagacga gtacggaaat 720 

accaccccgc accacgccac ccataacgaa gataaactaa cggccaaagc actgctctta 780 

catggtgccg acaccgaacc aaaaaacaag catggcctca caccaccgcc actCggtgta 840 

cacgagcaaa aacagcaagt cgcgaaacct tcaaccaaga aaaaagcgaa cccaaatgca 900 

ccggacagac acggaaggac tgctcccaca cccgccgcac gccgcggatc agcaagtaca 960 

gccagccctc tacccgagca aaacactgac gcatctcctc aagacctacc tggacagacg 1020 
gccagagagc atgccgcccc cagccaccac cacgcaactt gccagtcact tcccgactac 

aaagaaaaac agacgccaaa aaccccttcc gaaaacagca acccagaaaa tgtctcaaga ii40 
accagaaata aacaa 



1080 
1140 
1155 



<210> 374 

<211> 2000 

<212> DNA 

<213> Homo sapien 

<400> 374 

acggtggccg aggctgaccc cacgccggcc gcctcccccg cgaagaagcc acccggcccc 60 

aggagcaaga cgggcaagcg gcgccgccgc cgcccccccc gccgcaggga gagcggcaag 120 

agcaacgcgg gcacccccgg agaccacgac gaccccgcca CgaagacacC caggagcaag lao 

acgggcaagc ggcgccgcca ccgccccccc cgctgcaggg ggagcggcaa gagcaacgcg 240 

ggcgcccccg gagaccacga cgaccctgcc acgaagacac ccaggaacaa gacgggcaag 3 00 

cggcgccgcc accgcccccc ccgccgcagg gggagcggca aoagcaaagc gggcgcccgg 360 

ggagaccacg acgacagcgc ccccacggag cccaggcacc acgtccgcgg agaagacccg 420 

gacaagctcc acagagccgc ccggcggggc aaagccccca gaaaggaccc caccgCcacg 430 

cccagggaca ccgacgccaa caagaaggac aagcaaaaqa gcactgcccc acacccggcc 54 0 



wo 00/04149 



129 



PCTAJS99/15838 



tctgccaatg ggaacccaga agcagtaaaa ctcccgctgg acagacgatg tcaactcaat 600 

gtccccgaca acaaaaagag gacagctccg ataaaggccg cacaatgcca ggaagatgaa 650 

tgcgcgccaa tgttgctgga acatggcact gatccaaata ttccagacga gtatggaaat 720 

accactctgc actacgccac ctataacgaa gataaattaa cggccaaagc actgctccta 780 

tacggtgctg atatcgaatc aaaaaacaag catggcccca caccaccgtt acttggtgca 84 0 

cacgagcaaa aacagcaagt cgtgaaattt tcaatcaaga aaaaagcgaa tctaaacgca 900 

ctggacagat atggaaggac cgcccccaca cr.cgctgtac gttgtggatc agcaagcata 960 

gtcagccttc tactcgagca aaacactgac gtatcttctc aagacctatc tggacagacg 1020 

gccagagagt atgctgttcc cagtcatcat catgcaatct gccagctact ttctgactac 1080 

aaagaaaaac agacgctaaa aaccccttct gaaaacagca atccagaaca agactcaaag 1140 

ctgacatcag aggaagagcc acaaaggttc aaaggcagtg aaaatagcca gccagagaaa 1200 

atgcctcaag aaccagaaac aaataaggat ggcgacagag aggctgaaga agaaatgaag 1260 

aagcatgaaa gcaacaacgt gggaccacca gaaaacctga cCaatggtgt caccgctggc 1320 

aatggtgaca atggactaac ccctcaaagg aagagcagaa cacctgaaaa tcagcaaccc 1380 

cctgacaacg aaagtgaaga gtatcacaga attcgcgaac cagttcctga ccacaaagaa 1440 

aaacagacgc caaaacactc ccctgaaaac agcaacccag aacaagactt aaagccgaca 1500 

tcagaggaag agtcacaaag gctcgagggc agcgaaaatg gccagccaga gctagaaaat 1560 

cttacggcca tcgaagaaat gaagaagcac ggaagcactc acgtcggatt cccagaaaac 1620 

c::gaccaacg gcgccaccgc cggcaatggt gatgatggac taacccctcc aaggaagagc 1680 

agaacacctg aaagccagca accccccgac actgagaatg aagagtatca cagcgacgaa 1740 

caaaacgata ctcagaagca attccgcgaa gaacagaaca ccggaatact acacgacgag 1800 

atcccgaccc acgaagaaaa gcagatagaa gtggtcgaaa aaatgaactc cgagctttcc 1860 

cttagtcgta agaaagaaaa agacaccccg catgaaaata ccacgttgcg ggaagaaatc 1920 

gccacgccaa gactggagcc agacacaatg aaacatcaga gccagctaaa aaaaaaaaaa 1980 

aaaaaaaaaa aaaaaaaaaa 2000 

<210> 375 

<21i> 2040 

<212> DNA 

<213> Homo sapien 



<400> 375 

acggcggtcg aggttgatcc catgccggcC gccccccctg cgaagaagcc atttggcccc 60 

aggagcaaga cgggcaagtg gcgctgccgc tgcttcccct gccgcaggga gagcggcaag 120 

agcaacgtgg gcacccccgg agaccacgac gactctgcra cgaagacact caggagcaag iSO 

acgggcaagt ggtgccgcca ctgcttcccc tgctgcaggg ggagtggcaa gagcaacgtg 240 

ggcgcctctg gagaccacga cgactctgct atgaagacac ccaggaacaa gatgggcaag 3 00 

tggtgccgcc actgcccccc ccgccgcagg gggagcggca agagcaaggc gggcgcttgg 360 

ggagaccacg atgacagtgc ctccacggag cccaggtacc acgtccgcgg agaagatctg 420 

gacaagcccc acagagctgc ctggcggggt aaagccccca gaaaggatct catcgtcatg 480 

ctcaggcaca ccgacgcgaa caagaaggac aagcaaaaga ggaccgctcc acatctggcc 540 

tctgccaatg ggaactcaga agtagtaaaa ctcctgctgg acagacgatg tcaacttaac 600 

gtccttgaca acaaaaagag gacagccctg ataaaggccg tacaacgcca ggaagatgaa 660 

tgtgcgttaa tgttgctgga acatggcact gatccaaata ttccagatga gtatggaaat 720 

accactctgc actacgctat ctataatgaa gataaattaa tggccaaagc accgctctta 780 

tatggtgctg atatcgaatc aaaaaacaag catggcctca caccactgtt acttggtgta 84 0 

catgagcaaa aacagcaagt cgtgaaattt ttaatcaaga aaaaagcgaa tttaaatgca 900 

ctggatagat atggaaggac tgctctcata cttgctgtat gttgtggatc agcaagtata 960 

gtcagccttc tactcgagca aaataccgac gtatcttctc aagatctatc tggacagacg 1020 

gccagagagt atgctgtttc tagtcatcat catgtaattt gccagttact ttctgactac 1080 

aaagaaaaac agatgctaaa aatctcttct gaaaacagca atccagaaca agacttaaag 1140 

ctgacatcag aggaagagtc acaaaggttc aaaggcagtg aaaatagcca gccagagaaa 1200 

atgtctcaag aaccagaaat aaataaggat ggtgatagag aggctgaaga agaaatgaag 1260 

aagcatgaaa gtaataatgt gggattacta gaaaacctga ctaatggtgt cactgctggc 1320 

aatggtgata atggattaat tcctcaaacg aagagcagaa cacctgaaaa tcagcaattt 1380 
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cccgacaacg aaagtgaaga gtatcacaga atttgcgaac cagctcccga ccacaaagaa 1440 

aaacagatgc caaaatactc ttccgaaaac agcaacccag aacaagacct aaagccgaca isoo 

tcagaggaag agtcacaaag gcttgagggc agtgaaaacg gccagccaga gaaaagacct 1560 

caagaaccag aaataaataa ggatggtgat agagagctag aaaactttat ggctatcgaa 1620 

gaaatgaaga agcacggaag tactcatgtc ggattcccag aaaacctgac caatggtgcc 1680 

accgccggca atggtgacga tggattaact cctccaagga agagcagaac acctgaaagc 1740 

cagcaacttc ctgacactga gaatgaagag taccacagcg acgaacaaaa tgatactcag 1800 

aagcaattcc gtgaagaaca gaacaccgga atatcacacg atgagattcc gattcatgaa 1860 

gaaaagcaga tagaagcggt tgaaaaaatg aactctgagc tctctcttag ttgtaagaaa 1920 

gaaaaagaca cctcgcatga aaatagtacg tcgcgggaag aaattgccat gctaagactg 1980 

gagccagaca caacgaaaca tcagagccag ctaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2040 

<210> 376 

<211> 329 

c212> PRT 

<213> Homo sapien 

<400> 376 

Mec Asp lie Val Val Ser Gly Ser His Pro Leu Trp Val Asp Ser Phe 

1 5 10 15 

Leu Kis Leu Ala Gly Ser Asp Leu Leu Ser Arg Ser Leu Met Ala Glu 

20 25 30 

Glu Tyr Thr He Val His Ala Ser Phe He Ser Cys He Ser Ser Ser 

35 40 45 

Leu Asp Gly Gin Gly Glu Arg Gin Glu Gin Ai-g Gly His Phe Trp Arg 

50 55 60 

Pro Gin Arg Leu Leu Cys Glu Asp Ala Trp Glu Gin Glu Val Gin Val 
S5 70 75 80 

Val Leu Pro Leu Leu Pro Leu Leu Gin Gly Ser Gly Lys Ser Asn Val 

85 90 95 

Val Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe Met Asp Pro Arg Tyr 

100 105 " 110 

His Val His Gly Glu Asp Leu Asp Lys Leu His Arg Ala Ala Trp Trp 

115 120 125 

Gly Lys Val Pro Arg Lys Asp Leu He Val Met Leu Arg Asp Thr Asp 

130 135 140 

Val Asn Lys Arg Asp Lys Gin Lys Arg Thr Ala Leu His Leu Ala Ser 
^^5 150 155 160 

Ala Asn Gly Asn Ser Glu Val Val Lys Leu Val Leu Asp Arg Arg Cys 

165 170 175 

Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr Ala Leu Thr Lys Ala 

180 185 190 

Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met Leu Leu Glu His Gly 

195 200 205 

Thr Asp Pro Asn He Pro Asp Glu Tyr Gly Asn Thr Thr Leu His Tyr 

210 215 220 

Ala Val Tyr Asn Glu Asp Lys Leu Met Ala Lys Ala Leu Leu Leu Tyr 
225 230 235 240 

Gly Ala Asp He Glu Ser Lys Asn Lys His Gly Leu Thr Pro Leu Leu 

245 250 255 

Leu Gly He His Glu Gin Lys Gin Gin Val Val Lys Phe Leu He Lys 

260 265 270 

Lys Lys Ala Asn Leu Asn Ala Leu Asp Arg Tyr Gly Arg Thr Ala Leu 

275 280 235 

He Leu Ala Val Cys Cys Gly Ser Ala Ser He Val Ser Pro Leu Leu 
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290 295 300 

Glu Gin Asn Val Asp Val Ser Ser Gin Asp Leu Glu Arg Arg Pro Glu 
305 310 315 320 

Ser Met Leu Phe Leu Val He He Met 
325 



<210> 377 

<211> 148 

<212> PRT 

<213> Homo sapien 



<220> 

<221> VARIANT 

<222> (1)...(148) 

<223> Xaa = Any Amino Acid 



<400> 377 
Met Thr Xaa Pro Ser 

1 5 
Trp Thr Ser Ser Thr 
20 

Asp Leu He Val Met 
35 

Gin Lys Arg Thr Ala 
50 

Val Val Lys Leu Xaa 
65 

Asn Lys Lys Arg Thr 
85 

Glu Cys Ala Leu Met 
100 

Asp Glu Tyr Gly Asn 
115 

Lys Leu Met Ala Lys 
130 

Lys Asn Lys Val 
145 



Trp Ser Pro Gly Thr 
10 

Glu Leu Pro Trp Trp 
25 

Leu Arg Asp Thr Asp 
40 

Leu His Leu Ala Ser 
55 

Leu Asp Arg Arg Cys 
70 

Ala Leu Xaa Lys Ala 
90 

Leu Leu Glu His Gly 
105 

Thr Thr Leu His Tyr 
120 

Ala Leu Leu Leu Tyr 
135 



Thr Ser Val Glu Lys He 
15 

Gly Lys Val Pro Arg Lys 
30 

Val Asn Lys Xaa Asp Lys 
45 

Ala Asn Gly Asn Ser Glu 
GO 

Gin Leu Asn Val Leu Asp 
75 80 
Val Gin Cys Gin Glu Asp 
95 

Thr Asp Pro Asn He Pro 
110 

Ala Xaa Tyr Asn Glu Asp 
125 

Gly Ala Asp He Glu Ser 
140 



<210> 378 

<211> 1719 

<212> PRT 

<213> Homo sapien 





<400> 


378 






















Met 


Val Val 


Glu 


Val 


Asp 


Ser 


Met 


Pro 


Ala 


Ala 


Ser Ser 


Val Lys 


Lys 


1 






5 










10 






15 




Pro 


Phe Gly Leu 


Arg 


Ser 


Lys 


Met 


Gly Lys 


Trp 


Cys Cys 


Arg Cys 


Phe 






20 










25 








30 




Pro 


Cys Cys 


Arg 


Glu 


Ser 


Gly Lys 


Ser 


Asn 


Val 


Gly Thr 


Ser Gly Asp 




35 










40 








45 






His 


Asp Asp 


Ser 


Ala 


Met 


Lys 


Thr 


Leu 


Arg 


Ser 


Lys Met 


Gly Lys 


Trp 




50 








55 










60 






Cys 


Arg His 


Cys 


Phe 


Pro 


Cys 


Cys 


Arg 


Gly Ser 


Gly Lys 


Ser Asn 


Val 


65 








70 










75 






80 


Gly Ala Ser 


Gly 


Asp 


His 


Asp 


Asp 


Ser 


Ala 


Met 


Lys Thr 


Leu Arg 


Asn 
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85 90 95 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arg Gly Ser 

100 105 110 

Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe 

115 120 125 

Met Glu Pro Arg Tyr His Val Arg Gly Glu Asp Leu Asp Lys Leu His 

130 135 140 

Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp Leu lie Val Met 
145 150 155 ISO 

Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys Gin Lys Arg Thr Ala 

165 170 175 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Lys Leu Leu 

180 185 190 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 

195 200 205 

Ala Leu He Lys Ala Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met 

210 ' 215 220 

Leu Leu Glu His Gly Thr Asp Pro Asn He Pro Asp Glu Tyr Gly Asn 
225 230 235 240 

Thr Thr Leu His Tyr Ala He Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 250 255 

Ala Leu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys Asn Lys His Gly 

260 265 270 

Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys Gin Gin Val Val 

275 280 285 

Lys Phe Leu He Lys Lys Lys Ala Aaii Leu Asn Ala Leu Asp Arg Tyr 

290 295 300 

Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly Ser Ala Ser He 
305 310 315 320 

Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser Ser Gin Asp Leu 

325 330 335 

Ser Gly Gin Thr Ala Arg Giu Tyr Ala Val Ser Ser His His His Val 

340 345 350 

He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys He 

355 360 365 

Ser Ser Glu Asn Ser Asn Pro Glu Asn Val Ser Arg Thr Arg Asn Lys 

370 375 380 

Pro Arg Thr His Met Val Val Glu Val Asp Ser Met Pro Ala Ala Ser 
385 390 395 400 

Ser Val Lys Lys Pro Phe Gly Leu Arg Ser Lys Met Gly Lys Trp Cys 

405 410 415 

Cys Arg Cys Phe Pro Cys Cys Arg Glu Ser Gly Lys Ser Asn Val Gly 

420 425 430 

Thr Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr Leu Arg Ser Lys 

435 440 445 

Met Gly Lys Trp Cys Arg His Cys Phe Pro Cys Cys Arg Gly Ser Gly 

450 455 460 

Lys Ser Asn Val Gly Ala Ser Gly Asp His Asp Asp Ser Ala Met Lys 
465 470 475 480 

Thr Leu Arg Asn Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys 

485 490 495 

Cys Arc Gly Ser Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp 

500 505 510 

Asp Ser Ala Phe Met Glu Pro Arg Tyr His Val Arg Gly Glu Asp Leu 
515 520 525 
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Asp Lys Leu Kis Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp 

530 535 540 

Leu He Val Met Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys Gin 
545 550 555 560 

Lys Arg Thr Ala Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val 

565 570 575 

Val Lys Leu Leu Leu Asp Arg Arg CYs Gin Leu Asn Val Leu Asp Asn 

580 585 590 

Lys Lys Arg Thr Ala Leu He Lys Ala Val Gin Cys Gin Glu Asp Glu 

595 600 605 

Cys Ala Leu Met Leu Leu Glu His Gly Thr Asp Pro Asn He Pro Asp 

610 615 620 

Glu Tyr Gly Asn Thr Thr Leu His Tyr Ala He Tyr Asn Glu Asp Lys 
625 630 635 640 

Leu Me; Ala Lys Ala Leu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys 

645 650 655 

Asn Lys His Gly Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys 

660 665 670 

Gin Gin Val Val Lys Phe Leu He Lys Lys Lys Ala Asn Leu Asn Ala 

675 S80 685 

Leu Asp Arg Tyr Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly 

690 695 700 

Ser Ala Ser He Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser 
705 710 715 720 

Ser Gin Asp Leu Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser 

725 730 735 

His His His Val He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin 

740 745 750 

Met Leu Lys He Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp Leu Lys 

755 760 765 

Leu Thr Ser Glu Glu Glu Ser Gin Arg Phe Lys Gly Ser Glu Asn Ser 

770 775 780 

Gin Pro Glu Lys Met Ser Gin Glu Pro Glu He Asn Lys Asp Gly Asp 
785 790 795 800 

Arg Glu Val Glu Glu Glu Met Lys Lys Hia Glu Ser Asn Asn Val Gly 

805 810 815 

Leu Leu Glu Asn Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn 

820 825 830 

Gly Leu He Pro Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe 

835 840 845 

Pro Asp Asn Glu Ser Glu Glu Tyr His Arg He Cys Glu Leu Val Ser 

850 855 860 

Asp Tyr Lys Glu Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn 
865 870 875 880 

Pro Glu Gin Asp Leu Lys Leu Thr Ser Glu Glu Glu Ser Gin Arg Leu 

885 890 895 

Glu Gly Ser Glu Asn Gly Gin Pro Glu Leu Glu Asn Phe Met Ala He 

900 905 910 

Glu Glu Met Lys Lys His Gly Ser Thr His Val Gly Phe Pro Glu Asn 

915 920 925 

Leu Thr Asn Gly Ala Thr Ala Gly Asn Gly Asp Asp Gly Leu He Pro 

930 935 940 

Pro Arg Lys Ser Arg Thr Pro Glu Ser Gin Gin Phe Pro Asp Thr Glu 
945 950 955 960 

Asn Glu Glu Tyr His Ser Asp Glu Gin Asn Asp Thr Gin Lys Gin Phe 
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965 970 975 

Cys Glu Glu Gin Asn Thr Gly He Leu His Asp Glu He Leu He His 

980 985 990 

Glu Glu Lys Gin He Glu Val Val Glu Lys Met Asn Ser Glu Leu Ser 

995 1000 1005 

Leu Ser Cys Lys Lys Glu Lys Asp He Leu His Glu Asn Ser Thr Leu 

1010 1015 1020 

Arg Glu Glu He Ala Met Leu Arg Leu Glu Leu Asp Thr Met Lys His 
1025 1030 1035 104 

Gin Ser Gin Leu Pro Arg Thr His Met Val Val Glu Val Asp Ser Met 

1045 1050 1055 

Pro Ala Ala Ser Ser Val Lys Lys Pro Phe Gly Leu Arg Ser Lys Met 

1060 1065 1070 

Gly Lys Trp Cys Cys Arg Cys Phe Pro Cys Cys Arg Glu Ser Gly Lys 

1075 1080 1085 

Ser Asn Val Gly Thr Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr 

1090 1095 1100 

Leu Arg Ser Lys Met Gly Lys Trp Cys Arg His Cys Phe Pro Cys Cys 
1105 1110 1115 

Arg Gly Ser Gly Lys Ser Asn Val Gly Ala Ser Gly Asp His Asp Asp 

1125 1130 1135 

Ser Ala Met Lys Thr Leu Arg Asn Lys Met Gly Lys Trp Cys Cys His 

1140 1145 1150 

Cys Phe Pro Cys Cys Arg Gly Ser Gly Lys Ser Lys Val Gly Ala Trp 

1155 1160 1165 

Gly Asp Tyr Asp Asp Ser Ala Phe Met Glu Pro Arg Tyr His Val Arg 

1170 1175 1180 

Gly Glu Asp Leu Asp Lys Leu His Arg Ala Ala Trp Trp Gly Lys Val 
1185 1190 1195 120 

Pro Arg Lys Asp Leu He Val Met Leu Arg Asp Thr Asp Val Asn Lys 

1205 1210 1215 

Lys Asp Lys Gin Lys Arg Thr Ala Leu His Leu Ala Ser Ala Asn Gly 

1220 1225 1230 

Asn Ser Glu Val Val Lys Leu Leu Leu Asp Arg Arg Cys Gin Leu Asn 

1235 1240 1245 

Val Leu Asp Asn Lys Lys Arg Thr Ala Leu He Lys Ala Val Gin Cys 

1250 1255 1260 

Gin Glu Asp Glu Cys Ala Leu Met Leu Leu Glu His Gly Thr Asp Pro 
1265 1270 1275 128 

Asn He Pro Asp Glu Tyr Gly Asn Thr Thr Leu His Tyr Ala He Tyr 

1285 1290 1295 

Asn Glu Asp Lys Leu Met Ala Lys Ala Leu Leu Leu Tyr Gly Ala Asp 

1300 1305 1310 

He Glu Ser Lys Asn Lys His Gly Leu Thr Pro Leu Leu Leu Gly Val 

1315 1320 1325 

His Glu Gin Lys Gin Gin Val Val Lys Phe Leu He Lys Lys Lys Ala 

1330 1335 1340 

Asn Leu Asn Ala Leu Asp Arg Tyr Gly Arg Thr Ala Leu He Leu Ala 
1345 1350 1355 136 

Val Cys Cys Gly Ser Ala Ser He Val Ser Leu Leu Leu Glu Gin Asn 

1365 1370 1375 

He Asp Val Ser Ser Gin Asp Leu Ser Gly Gin Thr Ala Arg Glu Tyr 

1380 1385 1390 

Ala Val Ser Ser His His His Val He Cys Gin Leu Leu Ser Asp Tyr 
1395 1400 1405 
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Lys Glu Lys Gin Met Leu Lys He Sex Ser Glu Asn Ser Asn Pro Glu 

1410 1415 1420 

Gin Asp Leu Lys Leu Thr Ser Glu Glu Glu Ser Gin Arg Phe Lys Gly 
1425 1430 1435 144 

Ser Glu Asn Ser Gin Pro Glu Lys Met Ser Gin Glu Pro Glu He Asn 

1445 1450 1455 

Lys Asp Gly Asp Arg Glu Val Glu Glu Glu Met Lys Lys His Glu Ser 

1460 1465 1470 

Asn Asn Val Gly Leu Leu Glu Asn Leu Thr Asn Gly Val Thr Ala Gly 

1475 1480 1485 

Asn Gly Asp Asn Gly Leu He Pro Gin Arg Lys Ser Arg Thr Pro Glu 

1490 1495 1500 

Asn Gin Gin Phe Pro Asp Asn Glu Ser Glu Glu Tyr His Arg lie Cys 
1505 1510 1515 152 

Glu Leu Val Ser Asp Tyr Lys Glu Lys Gin Met Pro Lys Tyr Ser Ser 

1525 1530 1535 

Glu Asn Ser Asn Pro Glu Gin Asp Leu Lys Leu Thr Ser Glu Glu Glu 

1540 1545 1550 

Ser Gin Arg Leu Glu Gly Ser Glu Asn Gly Gin Pro Glu Lys Arg Ser 

1555 1560 1565 

Gin Glu Pro Glu He Asn Lys Asp Gly Asp Arg Glu Leu Glu Asn Phe 

1570 1575 1580 

Met Ala He Glu Glu Met Lys Lys His Gly Ser Thr His Val Gly Phe 
1585 1590 1595 160 

Pro Glu Asn Leu Thr Asn Gly Ala Thr Ala Gly Asn Gly Asp Asp Gly 

1605 1610 1615 

Leu He Pro Pro Arg Lys Ser Arg Thr Pro Glu Ser Gin Gin Phe Pro 

1620 1625 1630 

Asp Thr Glu Asn Glu Glu Tyr His Ser Asp Glu Gin Asn Asp Thr Gin 

1635 1640 1645 

Lys Gin Phe Cys Glu Glu Gin Asn Thr Gly He Leu His Asp Glu He 

1650 1655 1660 

Leu He His Glu Glu Lys Gin He Glu Val Val Glu Lys Met Asn Ser 
1665 1670 1675 168 

Glu Leu Ser Leu Ser Cys Lys Lys Glu Lys Asp He Leu His Glu Asn 

1685 1690 1695 

Ser Thr Leu Arg Glu Glu He Ala Met Leu Arg Leu Glu Leu Asp Thr 

1700 1705 1710 

Met Lys His Gin Ser Gin Leu 
1715 



<210> 379 
<211> 656 
<212> PRT 
<213> Homo sapien 



<400> 379 
Met Val Val Glu Val Asp Ser Met 

1 5 
Pro Phe Gly Leu Arg Ser Lys Met 
20 

Pro Cys Cys Arg Glu Ser Gly Lys 

35 40 
His Asp Asp Ser Ala Met Lys Thr 
50 - 55 



Pro Ala Ala Ser Ser Val Lys Lys 

10 15 
Gly Lys Trp Cys Cys Arg Cys Phe 
25 30 
Ser Asn Val Gly Thr Ser Gly Asp 
45 

Leu Arg Ser Lys Met Gly Lys Trp 
60 
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Cys Arg His Cys Phe Pro Cys Cys Arg Gly Ser Gly Lys Ser Asn Val 
65 70 75 80 

Gly Ala Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr Leu Arg Asn 

85 90 95 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arg Gly Ser 

100 105 110 

Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe 

115 120 125 

Met Glu Pro Arg Tyr His Val Arg Gly Glu Asp Leu Asp Lys Leu His 

130 135 140 

Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp Leu lie Val Met 
145 150 155 160 

Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys GIp Lys Arg Thr Ala 

165 170 175 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Lys Leu Leu 

180 185 190 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 

195 200 205 

Ala Leu He Lys Ala Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met 

210 215 220 

Leu Leu Glu His Gly Thr Asp Pro Asn He Pro Asp Glu Tyr Gly Asn 
225 230 235 240 

Thr Thr Leu His Tyr Ala He Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 250 255 

Ala Leu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys Asn Lys His Gly 

260 265 270 

Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys Gin Gin Val Val 

275 280 235 

Lys Phe Leu He Lys Lys Lys Ala Asn Leu Asn Ala Leu Asp Arg Tyr 

290 295 300 

Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly Ser Ala Ser He 
305 310 315 320 

Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser Ser Gin Asp Leu 

325 330 335 

Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser His His His Val 

340 345 350 

He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys He 

355 360 365 

Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp Leu Lys Leu Thr Ser Glu 

370 375 380 

Glu Glu Ser Gin Arg Phe Lys Gly Ser Glu Asn Ser Gin Pro Glu Lys 
385 390 395 400 

Met Ser Gin Glu Pro Glu He Asn Lys Asp Gly Asp Arg Glu Val Glu 

405 410 415 

Glu Glu Met Lys Lys His Glu Ser Asn Asn Val Gly Leu Leu Glu Asn 

420 425 430 

Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn Gly Leu He Pro 

435 440 445 

Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe Pro Asp Asn Glu 

450 455 460 

Ser Glu Glu Tyr His Arg He Cys Glu Leu Val Ser Asp Tyr Lys Glu 
465 470 475 480 

Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp 

485 490 495 

Leu Lys Leu Thr Ser Glu Glu Glu Ser Gin Arg Leu Glu Gly Ser Glu 
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500 505 510 

Asn Gly Gin Pro Glu Leu Glu Asn Phe Met Ala He Glu Glu Met Lys 

515 520 525 

Lys His Gly Ser Thr His Val Gly Phe Pro Glu Asn Leu Thr Asn Gly 

530 535 540 

Ala Thr Ala Gly Asn Gly Asp Asp Gly Leu He Pro Pro Arg Lys Ser 
545 550 555 560 

Arg Thr Pro Glu Ser Gin Gin Phe Pro Asp Thr Glu Asn Glu Glu Tyr 

565 570 575 

His Ser Asp Glu Gin Asn Asp Thr Gin Lys Gin Phe Cys Glu Glu Gin 

580 585 590 

Asn Thr Gly He Leu His Asp Glu He Leu He His Glu Glu Lys Gin 

595 600 605 

He Glu Val Val Glu Lys Met Asn Ser Glu Leu Ser Leu Ser Cys Lys 

610 615 620 

Lys Glu Lys Asp He Leu His Glu Asn Ser Thr Leu Arg Glu Glu He 
625 630 635 640 

Ala Met Leu Arg Leu Glu Leu Asp Thr Met Lys His Gin Ser Gin Leu 
645 . 650 655 

<210> 380 
<211> 671 
<212> PRT 
<213> Homo sapien 

<400> 380 

Met Val Val Glu Val Asp Ser Met Pro Ala Ala Ser Ser Val Lys Lys 

15 10 15 

Pro Phe Gly Leu Arg Ser Lys Met Gly Lys Trp Cys Cys Arg Cys Phe 

20 25 30 

Pro Cys Cys Arg Glu Ser Gly Lys Ser Asn Val Gly Thr Ser Gly Asp 

35 40 45 

His Asp Asp Ser Ala Met Lys Thr Leu Arg Ser Lys Met Gly Lys Trp 

50 55 60 

Cys Arg His Cys Phe Pro Cys Cys Arg Gly Ser Gly Lys Ser Asn Val 
65 70 75 80 

Gly Ala Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr Leu Arg Asn 

85 90 95 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arg Gly Ser 

100 105 110 

Gly Lys Ser Lys Val Gly Ala Trp Gly Asp Tyr Asp Asp Ser Ala Phe 

115 120 125 

Met Glu Pro Arg Tyr His Val Arg Gly Glu Asp Leu Asp Lys Leu His 

130 135 140 

Arg Ala Ala Trp Trp Gly Lys Val Pro Arg Lys Asp Leu He Val Met 
145 150 155 160 

Leu Arg Asp Thr Asp Val Asn Lys Lys Asp Lys Gin Lys Arg Thr Ala 

165 170 175 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Lys Leu Leu 

180 185 190 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr 

195 200 205 

Ala Leu He Lys Ala Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met 

210 215 220 

Leu Leu Glu His Gly Thr Asp Pro Asn He Pro Asp Glu Tyr Gly Asn 
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225 230 235 - 240 

Thr Thr Leu His Tyr Ala lie Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 250 255 

Ala Leu Leu Leu Tyr Gly Ala Asp lie Glu Ser Lys Asn Lys His Gly 

260 265 270 

Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys Gin Gin Val Val 

275 280 285 

Lys Phe Leu He Lys Lys Lys Ala Asn Leu Asn Ala Leu Asp Arg Tyr 

290 295 300 

Gly Arg Thr Ala Leu He Leu Ala Val Cys Cys Gly Ser Ala Ser He 
305 310 315 320 

Val Ser Leu Leu Leu Glu Gin Asn He Asp Val Ser Ser Gin Asp Leu 

325 330 335 

Ser Gly Gin Thr Ala T^g Glu Tyr Ala Val Ser Ser His His His Val 

340 345 350 

He Cys Gin Leu Leu Ser Asp Tyr Lys Glu Lys Gin Met Leu Lys He 

355 360 365 

Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp Leu Lys Leu Thr Ser Glu 

370 375 380 

Glu Glu Ser Gin Arg Phe Lys Gly Ser Glu Asn Ser Gin Pro Glu Lys 
385 390 395 400 

Met Ser Gin Glu Pro Glu He Asn Lys Asp Gly Asp Arg Glu Val Glu 

405 410 415 

Glu Glu Met Lys Lys His Glu Ser Asn Asn Val Gly Leu Leu Glu Asn 

420 425 430 

Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn Gly Leu lie Pro 

435 440 445 

Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe Pro Asp Asn Glu 

450 455 460 

Ser Glu Glu Tyr His Arg He Cys Glu Leu Val Ser Asp Tyr Lys Glu 
465 470 475 480 

Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp 

485 490 495 

Leu Lys Leu Thr Ser Glu Glu Glu Ser Gin Arg Leu Glu Gly Ser Glu 

500 505 510 

Asn Gly Gin Pro Glu Lys Arg Ser Gin Glu Pro Glu He Asn Lys Asp 

515 520 525 

Gly Asp Arg Glu Leu Glu Asn Phe Met Ala He Glu Glu Met Lys Lys 

530 535 540 

His Gly Ser Thr His Val Gly Phe Pro Glu Asn Leu Thr Asn Gly Ala 
545 550 555 560 

Thr Ala Gly Asn Gly Asp Asp Gly Leu He Pro Pro Arg Lys Ser Arg 

565 570 575 

Thr Pro Glu Ser Gin Gin Phe Pro Asp Thr Glu Asn Glu Glu Tyr His 

580 585 590 

Ser Asp Glu Gin Asn Asp Thr Gin Lys Gin Phe Cys Glu Glu Gin Asn 

595 600 605 

Thr Gly He Leu His Asp Glu He Leu He His Glu Glu Lys Gin He 

610 615 620 

Glu Val Val Glu Lys Met Asn Ser Glu Leu Ser Leu Ser Cys Lys Lys 
625 630 635 640 

Glu Lys Asp He Leu His Glu Asn Ser Thr Leu Arg Glu Glu He Ala 

645 650 655 

Met Leu Arg Leu Glu Leu Asp Thr Met Lys His Gin Ser Gin Leu 
660 665 670 
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<210> 381 

<211> 251 

<212> DNA 

<213> Homo sapien 



<400> 381 

ggagaagcgt ccgccggggc aggaaggggt tcccctgccc tctcacctgt ccctcaccaa 60 

ggcaacatgc ttcccctaag ggtatcccaa cccaggggcc tcaccacgac ctctgagggg 120 

ccaatatccc aggagaagca tcggggagtt gggggcaggt gaaggaccca ggactcacac 180 

atcctgggcc. tccaaggcag aggagagggt ccccaagaag gccaggagga aaatccgtaa 240 

caagcagtca g 251 

<210> 382 

<211> 3279 

<212> DNA 

<213> Homo sapiens 



<400> 382 

cttcctgcag cccccacgct ggtgaggggc 
atgccggagg gtgtcaggaa gtgatcgggc 
cactgggagg ggacatcccg cagaaggtag 
gagagccctg cggcacctgg gggagcagag 
gggcctcgag ggcgtgagga ggagcgaggg 
cagggcgcga gacggcctca cacagggaag 
gccacaggag gacactgctt ttcctctgag 
aagaaggaca gggcctggct caggtgtcca 
gactgcaggg agggagggcg gcagggtcgr 
gtggctccag gccttgcccc tgcccgggcc 
cctcagtccc tcccctccac tccatcctcc 
gaactgacca tacccagccc tgcccacggc 
ggacacctag tcagagagta gtcccgaaga 
gcatcctgca gatggccccg gccctcatcc 
ggacctcgcc cctcgcgcag gagccggacc 
gagccctgtt ccctccgttg gactccccgc 
catttctgcc cgttcctgag agctgggaat 
agagatggag ttgcccaggc agttattggg 
Ctacccttag ggtgattctg ggggtccact 
atcatggggc cctgagccat gtgccctgcc 
gcattaccgg aagcggacca aggacaccat 
cccctaccrc tagtaaattt aagtccacct 
tgctggacac ctgaagcttg gaactcacct 
gacctgtgct ttctggtgtg gagtccaggg 
tgtatgccaa tgtttctgaa atgggcataa 
ctctgaagac ttctcgctca gtrtcagtga 
tgtttgcggg gtgcagagat gggaggggtg 
caaggtggac actctccaca gatcactgag 
acacacagca aggttgacgc tgcaaacata 
ccaga-aagg ccgtgagcag aaagaagggg 
tagggggaga aactgaaagc tgattaacca 
cgtcagatct gatgatttcc tagcaggact 
tcattacggc rtgttacatt gataggatac 
tagattagag igtggagaaa acagaggaaa 
tctactaagt cttcagaccg gcaggaagcc 
gtagccgatc cagctgatag aggaactagc 



acgggcagga acagtggacc caacatggaa 60 
cctggggcag ggaggagggg tggggagtgc 120 
gagrgagcaa acacccgctg caggggaggg 180 
ggagcagcac ctgcccaggc ctgggaggag 24 0 
ggctgcatgg ctggagtgag ggatcagggg 300 
agagggcccc ccctgcaggg ccccacccgg 360 
gagtcaggag ctgcggacgg cgctggacag 420 
gaggccgtcg ctggcttccc ttcgggatca 480 
ggggggagtg acgatgagga Cgacctgggg 540 
ctcacccagc ccccctcaca gtcccctggc 600 
atctggcctc agtgggtcac tccgatcact 660 
cctccatggc tccccaatgc cctggagagg 720 
ggtggcccct gcgatgcgcc tgtgggggca 780 
tgctgacctg tctgcaggga ctgCccccct 840 
ccgaagcccc ctccccatag gccaagactg 900 
ccatattctt gcgggagtgg gttctggaga 960 
tgctctcagc catctgcctg cgcggttccg 1020 
gccaatcttt cccactgtgt ctctcctcct 1080 
tgtctgcaat ggtgtgcttc aaggtatcac 1140 
tgaaaagcct gctgtgtaca ccaaggcggc 1200 
cgcagccaac ccctgagtgc coctgtccca 126 0 
cacgtcctgg catcactcgg cctttctgga 1320 
ggccgaagct cgagcctcct gagccccact 1380 
ctgctaggaa aaggaatggg cagacacagg 144 0 
ttccgtcctc tccttcggaa cactggctgt 1500 
ggacacacac aaagacgtgg gtgaccatgt 1560 
gggcccaccc tggaagagtg gacagtgaca 1620 
gataagctgg agccacaatg catgaggcac 1680 
gcccacgccg tcctgggggc actgggaagc 1740 
aggatcctcc tatgttgttg aaggagggac 1800 
caggaggttt gttcaggccc cccaaaccac 186 0 
tacagaaaca aagagctatc atgctgtggt 1920 
atactgaaat cagcaaacaa aacagatgta 1980 
acctgcagtt acgaagactg gcaacttggc 204 0 
aaaccracca ggctgaggac cttgcggagt 2100 
caggtggggg cccttccctc tggatggggg 2160 
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gcatacccga cagttattct ctccaagtgg agacttacgg acagcataca attctccccg 2220 
caaggatgta tgataatatg tacaaagcaa tcccaactga ggaagctcac ctgatcctta 2280 
gtgrccaggg tttttactgg gggtctgcag gacgagtatg gagcacttga ataattgacc 2340 
tgaagtcctc agacctgagg Ctccctagag ttcaaacaga tacagcacgg tccagagtcc 2400 
cagatgtaca aaaacaggga ttcatcacaa atcccatctt tagcatgaag ggtctggcac 2460 
ggcccaaggc cccaagtaca tcaaggcact tgggcagaac atgccaagga atcaaatgtc 2520 
atctcccagg agttattcaa gggtgagccc tttacttggg atgtacaggc tttgagcagt 2580 
gcagggcccc cgagtcaacc ttttattgta caggggacga gggaaaggga gaggatgagg 2640 
aagcccccct ggggatttgg ttcggtcttg cgatcaggcg gtctatgggg ctatccctac 2700 
aaagaagaat ccagaaatag gggcacattg aggaatgata ctgagcccaa agagcattca 2760 
accactgttt tatttgcccc cttttcacac cattggtgag ggagggatta ccaccctggg 2S20 
gttatgaaga tggttgaaca ccccacacat agcaccggag atatgagatc aacagtttcc 2880 
tagccacaga gattcacagc ccagagcagg aggacgctgc acaccatgca ggatgacatg 2940 
ggggacgcgc tcgggactgg tgtgaagaag caaggactgt tagaggcagg ccttatagca 3000 
acaagacggc ggggcaaact ctgatctccg tgggggaacg tcatggtctt gctttactaa 3060 
gccttgagac tggcaggtag tgaaactcac taggctgaga accttgtgga atgcagctga 3120 
cccagctgat agaggaagta gccaggcggg agcctttccc agtgggtgtg ggacataccc 3180 
ggcaagattt tgtggcactc ctggttacag atactggggc agcaaataaa actgaatctt 324 0 
gcccccagac cttaaaaaaa aaaaaaaaaa aaaagcttt 3279 

<210> 383 

<211> 155 

<212> PRT 

<213> Homo sapiens 

<400> 383 

Met Ala Gly Val Arg Asp Gin Gly Gin Gly Ala Arg Trp Pro His Thr 
5 10 15 

Gly Lys Arg Gly Pro Leu Leu Gin Gly Leu Thr Trp Ala Thr Gly Gly 
20 25 30 

His Cys Phe Ser Ser Glu Glu Ser Gly Ala Val Asp Gly Ala Gly Gin 
35 40 45 

Lys Lys Asp Arg Ala Trp Leu Arg Cys Pro Glu Ala Val Ala Gly Phe 
50 55 60 

Pro Leu Gly Ser Asp Cys Arg Glu Gly Gly Arg Gin Gly Cys Gly Gly 
65 70 75 80 

Ser Asp Asp Glu Asp Asp Leu Gly Val Ala Pro Gly Leu Ala Pro Ala 
85 90 95 

Trp Ala Leu Thr Gin Pro Pro Ser Gin Ser Pro Gly Pro Gin Ser Leu 
100 105 110 

Pro Ser Thr Pro Ser Ser He Trp Pro Gin Trp Val He Leu He Thr 
115 120 125 

Glu Leu Thr He Pro Ser Pro Ala His Gly Pro Pro Trp Leu Pro Asn 
130 135 140 



Ala Leu Glu Arg Gly His Leu Val Arg Glu 
145 ISO 
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<210> 384 
<211> 557 
<212> DNA 
<213> Homo sapiens 



<400> 384 

ggatcctcta gagcggccgc ctactactac 
aaagatccgt tctgctttgg actctctgtg 
ggggaagggt cccttttgca tcgccaagtg 
cctgcctcct ggccaagcag gctggtttgc 
acttaacctt gaaacggaaa gccttgcaat 
ctctgtagag agcagcattc ccagggacct 
tccccaagac acatcctaaa aggtgttgta 
ccctcttatt tatgngaaca actgtttgtc 
tcaattgtga aaatgaacaC catgcaaata 
aaaaaaaaaa aaaaaaa 

<210> 385 

<211> 337 

<212> DNA 

<213> Homo sapiens 



taaattcgcg gccgcgtcga cgaagaagag 60 
gcccccr.cca atgctgtggg tttccaacca 120 
ccataaccat gagcactact ctaccatggt 180 
aagaatgaaa tgaatgattc cacagctagg 24 0 
cccacttgca ggatccgtct gtgcacatgc 300 
tggaaacagt tggcactgta aggtgcttgc 36 0 
atggtgaaaa cgtcttcctt ctctattgcc 420 
tttttttgta tcttttttaa actgtaaagt 480 
aattatgcga cttctctttc aaagtaaaaa 540 

557 



<400> 385 

ttcccaggtg atgtgcgagg gaagacacat 
gtttccctag cagcagatgg gttaggagga 
tctcaaagcc atctgctgcc ctcgagtacg 
aaacgtggag gtgctttccc tcagccaaga 
catcagacag gtccagtttc cgcaccaaca 
ctttggccac caactccccc tttcccacat 



tr.actotcct; tgatggggct gatcccttca 60 
agtgacccaa ytggttgact cctatgtgca 120 
gacacatca-j cactcctgca tcgctgatca 180 
agcccttagc aaaagctcga atagacctag 240 
cccgctggtt ccctgtcgtg gtccggatcc 300 
cccggca 337 



<210> 386 

<211> 300 

<212> DNA 

<213> Homo sapiens 



<400> 386 

gggcccgcta ccggcccagg ccccgcctcg 
gcccgctcgg cccagagggt gggcgcgggg 
gcgaccttgg cccgaaggct ctagcaagga 
gcggacttcg cccggtgtgt ggggcggagc 
atgttagccc tcgctgccag gaccgtggac 

<210> 387 

<211> 537 

<212> DNA 

<213> Homo sapiens 



cgagtcctcc tccccgggtg cctgcccgca 60 
ctgcc-ctac cggctggcgg ctgtaactca 120 
cccaccgacc ccagccgcgg cggcggcggc 180 
ggactgcgcg tccgcggacg ggcagcgaag 24 0 
cgatcccagg gctgtggtgt aacctcagcc 300 



<400> 387 

gggccgagtc gggcaccaag ggactctttg 
ccccctcctg tgccatcatg atcagcacct 
tgaaccagga ccggcttctg ggcggccgaa 
ccacggatgg ggagagggca ggaggagacc 
gagggggct- gttccccctc cctcccggcg 



caggcttcct tcctcggatc atcaaggctg 60 
atgagttcgg caaaagcttc ttccagaggc 120 
aggggcaagg aggcaaggac cccgtctccc 180 
cagccaagcg ccctttcctc agcactgagg 240 
acaagctcca gggcagggct gcccccctgg 300 
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gcggcccagc acttccccag acacaacttc 
cttacccacc ccccaagttc aagaccaaat 
gtttgctgta gctgggcatg tctccaggaa 
ctgacccctg ttaactcctc aagtctaaag 



ttcctgctgc cccagtcgtg gggatcatca 360 

ctcccagccg cccccctcgt gtttccctgt 420 

ccaagaagcc ctcagcccgg tgtagtctcc 480 

atgatgaact tcaaaaaaaa aaaaaaa 537 



<210> 388 
<211> 520 
<212> DNA 
<213> Homo sapiens 

<400> 388 

aggataattt ttaaaccaat caaatgaaaa 
cgaggtcaaa ccagtctgca ttcccctaat 
gttcgaagat Cgcctctrct acagcttctg 
ggaccccccc cccaacatgc cccagcccac 
ccaggaaact gctacttgtg gacctcacca 
acttccccca ccccagaaga ttagcatccc 
tcatacccaa ttgatggtta ttagacaatt 
atcttccctc ttctcatrac cagtaaaggc 
atgaacctgc ctcatccraa cggtgggttc 



aaacaaacaa acaaaaaagg aaatgtcatg 60 

gtggaaaaag taagaggact actcagcact 120 

agaattgtgt tatttcactt gccaagtgaa 180 

ccctaagcat ggtcccntgc caccaggcaa 240 

gagaccagga gggtctggtc agctcacagg 3O0 

acactagact catactcaac tcaactaggc 360 

ccatutcttt ctggctatta taaacagaaa 420 

tcttggtatc tctctgttgg aatgatctct 480 

tcttcctggt 520 



<210> 389 
<211> 365 
<212> DNA 
<213> Homo sapiens 

<400> 389 

cgccgcccca gttcgacaga aggaaaggcg 
gagtCaaggc tggatctcag atctgcctgg 
aacgactttc caaataatct caccagcgcc 
aagcctatgg ccagcrgtcc ctgcgttccc 
cccaggaaac cttcagacta ccttcctctg 
tgagggCcag tggaagaacc tagactccca 
gggag 



gagcttattc aaagnctaga gggagtggag 60 

ttccagccgc agtgtgccct ccgctccccc 120 

ttccagctca ggcgccctag aagcgtcttg 180 

tctcacccgc ctgtcctcac agctgagact 240 

ccctcagcaa ggggcgttgc ccacattctc 300 

ttgctagagg tagaaagggg aagggtgctg 36 0 

365 



<210> 390 
<211> 221 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (221) 
<223> n = A,T,C or G 



<400> 390 

tgcctctcca ccctggcccc gactcccctg 
tacacggntc ctcatgggtg cggaacatct 
gctctangag tctgancnga ntcgttgccc 
tcaaagccta gagggagtgg aggagttaag 

<210> 391 
<211> 325 
<212> DNA 
<213> Homo sapiens 



ccaggaaagt ggggacggac cccatctgca 60 
ctgcctgcgg tctcaggaag gcctctggct 120 
cantntgaca naaggaaagg cggagctcat 180 
gctggatttc a 221 
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<220> 

<221> misc_feature 
<222> (1) . . . (325) 
<223> n = A,T,C or G 



<400> 391 

tggagcaggc cccgaggcct ccccagagcc tggggccgac cctgtgncga tgcangctct 60 
ctctcgcgcc cagcctggag ctgctcccgg cacccaccaa caaccagncg aggcgagcag 120 
cagccagggc actgctgcca acagccagtc cnnataccat catgtnaccc ggtgngctct 180 
naanttngac ntccanagcc ctacccarcn tagttctgct ctcccaccgg ntaccagccc 240 
cactgcccag gaaCcctaca gccagtaccc tgtcccgacg cctctaccta ccagtacgat 300 
gagacccccg gctaccacta tgacc 325 

<210> 392 
<211> 277 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (1) . . . (277) 
<223> n = A,T,C or G 



<400> 392 

atattgctca actcctccct ttatatcttc taacactttc atggngaaag gttcacatct 60 

agtctcactt nggcnagngn ctcctacttg agtctcctcc ccggcctgnn ccagtngnaa 12 0 

ancaccanga accgncatgn cttaanaacn ncctggttcn tgggtcnr.cc aatgaccgca 180 

tgcagcgcac caccctgtcc actacgcgat gctgtaggat taaagtctca cagtgggcgg 24 0 

ctgaggacac agcgccgcgc cctgtgctgc tggggaa 277 

<210> 393 
<211> 566 
<212> DNA 

<213> Homo sapiens 
<40O> 393 

actagtccag tgcggtggaa ttcgcggccg cgtcgacgga caggtcagcc gtctggctca 6 0 

gtgatccaca ttctgaagtt gtctgaaaat gccttcacga ttaaactcag cctaaacgtt 120 

ttgccgggaa cactgcagag acaacgctgt gagtttccaa ccttagccca tccgcgggca 180 

gagaaggtct agcttgtcca tcagcattat catgatatca ggactggtta cttggttaag 240 

gaggggtc-a ggagatctgc cccttttaga gacaccttac ttataatgaa gtatttggga 300 

gggcggttcc caaaagtaga aatgtcctgt attccgatga tcatcccgta aacattctac 360 

cacttattaa tcatccctgc ctgtgcctat tattatattc acatctctac gctggaaact 420 

ttctgcctca atgttcactg tgcctttgtt tttgctagtc tgtgttgttg aaaaaaaaaa 480 

cattcrccgc ctgagtttta atttttgLcc aaagttactt taacctatac aattaaaagc 540 

tctcgcccat caaaaaaaaa aaaaaa 556 

<210> 394 
<211> 384 
<212> DNA 
<213> Homo sapiens 



<220> 
<221> 



misc feature 
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<222> (1) . . . (384) 
<223> n = A,T,C or G 

<400> 394 

gaacatacat gtcccggcac ccgagctgca gcctgacatc atcgccatca cgggcctcgc 60 
tgcaaattng gaccgggcca aggctggact gctggagcgt gtgaaggagc tacaggccna 120 
gcaggaggac cgggctttaa ggagttttaa gctgagcgtc actgtagacc ccaaacacca 18 0 
tcccaagatc atcgggagaa agggggcagt aattacccaa atccggttgg agcatgacgt 240 
gaacatccag tttcctgata aggacgaCgg gaaccagccc caggaccaaa ttaccatcac 300 
agggtacgaa aagaacacag aagctgccag ggatgctata ctgagaattg tgggtgaact 360 
tgagcagatg gtttctgagg acgt 384 

<210> 395 
<211> 399 
<212> DNA 
<213> Homo sapiens 

<400> 395 

ggcaaaaccg tgtgacctca ataagacctc gcagatccaa ggtcaagtat cagaagtgac 60 

cctgacctcg gactccaaga cctacatcaa cagcccggct atattagatg atgagccagt 120 

tatcagaggt ttcatcattg cggaaattgt ggagtctaag gaaatcatgg cctctgaagt 180 

attcaogtct ttccagtacc ctgagttccc tatagagttg cctaacacag gcagaattgg 24 0 

ccagctacct gtctgcaact gtaccttcaa gaataccctg gccatccctt tgactgacgC 300 

caagtcctct ttggaaagcc tgggcatctc ctcactacag acctccgacc atgggacggt 360 

gcagcctggc gagaccatcc aatcccaaat aaaatgcac 399 

<210> 396 

<211> 403 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> Tnisc_f eature 
<222> (1) . . . (403) 
<223> n = A,T,C or G 

<400> 396 

tggagttntc agtgcaaaca agccataaag cttcagtagc aaattactgt ctcacagaaa 60 
gacattccca acctctgctc cagctgctga caaaacaaat catgtgttca gcttgacccc 120 
agacaaggac aacctgttcc ttcacaactc tctagagaaa aaaaggagtt gttagtagat 180 
actaaaaaaa gtggatgaat aatccggata tttrtcccaa aaagattcct tgaaacacat 240 
taggaaaatg gagggcctta tgatcagaat gctagaatta gcccattgtg ctgaagcagg 300 
g-ctagggga gggagtgagg gataaaagaa ggaaaaaaag aagagtgaga aaacctattt 360 
atcaaagcag gtgctatcac tcaatgttag gccccgctct ttt 403 

<210> 397 
<211> 100 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (1) . . . (100) 
<223> n = A,T,C or G 
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<400> 397 

actagtncag tgtggtggaa ttcgcggccg cgtcgaccta naar.ccaccc ctatagcaaa 60 
cccacccccg ctcctggttg gtnacagaat gactgacaaa lOO 

<210> 398 
<211> 278 
<212> DMA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (278) 
<223> n = A,T,C or G 

<400> 398 

gcggccgcgt cgacagcagt tccgccagcg ctcgcccctg ggcggggatg tgctgcacgc 60 
ccacctggac atctggaagt cagcggcctg gatgaaagag cggacctcac ctggggcgat 120 
tcactaccgt gcctcgacca gtgaggagag ctggaccgac agcgaggtgg acccatcatg 18 0 
ctccgggcag cccatccacc tgtggcagtt cctcaaggag ttgctactca agccccacag 24 0 
ctatggccgc ttcattangc ggctcaacaa ggagaagg 278 

<210> 399 
c211> 298 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> misc_feature 
<222> (1) ... (298) 
<223> n = A,T,C or G 

<400> 399 

acggaggtgg aggaagcgnc cctgggaccg anaggatggg tcctgncatt gaccncctcn GO 

ggggtgccng catggagcgc atgggcgcgg gcctgggcca cggcatggat cgcgtgggct 120 

ccgagatcga gcgcatgggc ctggtcatgg accgcatggg ctccgtggag cgcatgggct 130 

ccggcactga gcgcatgggc ccgctgggcc tcgaccacat ggcctccanc actgancgca 240 

tgggccagac catggagcgc atcggctctg gcgtggagcn catgggtgcc ggcatggg 2 98 

<210> 400 
<211> 548 
<212> DNA 
<213> Homo sapiens 

<400> 400 

acatcaacta cttcctcatt ttaaggtatg gcagttccct tcatcccctt ttcctgcctt 60 
gtacatgtac atgtatgaaa tttcctcccc ttaccgaact ctctccacac atcacaaggt 120 
caaagaacca cacgcttaga agggtaagag ggcaccctat gaaatgaaat ggtgatttct 180 
tgagtccctt ttttccacgt ttaaggggcc atggcaggac ttagagtcgc gagttaagac 240 
tgcagagggc tagagaatta tttcatacag gctttgaggc cacccatgtc acctatcccg 300 
tataccctct caccatcccc ctgtctactc tgatgccccc aagatgcaac cgggcagcta 36 0 
gttggcccca taattctggg cctttgttgt ttgttttaat tacttgggca tcccaggaag 42 0 
ctttccagtg atcccctacc atgggccccc ctcctgggat caagcccctc ccaggccctg 480 
tccccagccc ctcctgcccc agcccacccg cttgccttgg tgctcagccc tcccattggg 540 
agcaggtt 5-3 
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<210> 401 
<211> 355 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> (1) . . . (355) 
<223> n = A,T,C or G 



<400> 401 

actgtttcca tgctatgttt ccacacattg ctacctcagt gctcc-ggaa acttagcttt 60 
tgatgtctcc aagtagtcca ccttcattta actctttgaa accgtatcat ctttgccaag 120 
taagagtggt ggcctatttc agctgctttg acaaaatgac tggctcctga cttaacgttc 180 
tataaatgaa tgtgctgaag caaagtgccc atggcggcgg cgaagaagan aaagatgtgt 240 
tttgtrctgg actctctgtg gtcccttcca atgctgnggg cttccaacca ggggaagggt 300 
cccttttgca ttgccaagcg ccataaccat gagcactact ctaccatggn tctgc 355 

<210> 402 
<211> 407 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature ' 
<222> (1) . . . (407) 
<223> n = A,T,C or G 



<400> 402 

acggggcaag cCggacaaag aaccaagacc cactggagta tgctgtcttc aagaaaccca 60 

ccccacatgc ggtggcatac ataggctcaa aataaaggaa tggagaaaaa tatttcaagc 120 

aaacggaaaa cagaaaaaag caggtgttgc acccctacct tccgacaaaa cagactatgc ISO 

gaataaagat aaaaaagaga aggacattac aaaggtggtc ctgacctttg ataaatctca 240 

ttgctcgaca ccaacccggg ctgttttaat tgcccaaacc aaaaggataa tctgctgagg 300 

ttgtggagct tctcccctgc agagagtccc tgatctccca aaatttggtt gagatgtaag 360 

gntgattttg ctgacaactc cttttctgaa gttttactca tttccaa 407 



<210> 403 
<211> 303 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> niisc_f eacure 
<222> (1) . . . (303) 
<223> n = A,T,C or G 



<400> 403 

cagtatttac agccnaactg aaaagctagt 
tcctaagcaa gagccacggc acggtgaaaa 
tagagaacaa gacctaccca gccatgaaca 
gggattgga- attgcaatta tagagcagga 
ccttaacaac gaccgaaacc cattatrtac 
gga 



agcaggcaag cctcaaatcc aggcaccaaa 60 
tgcaaaagga gagtctggcc aacctacaaa 120 
aaaaggcaga caccaacatg gatctcatgg 18 0 
agatgacagt gatcgtcact tggcacaaca 24 0 
ataaacctcc attcggtaac catgttgaaa 300 

303 
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<210> 404 
<211> 225 
<212> DNA 
<213> Honio sapiens 



<400> 404 

aagtgcaact tttaaaaatc tagtggattt tgaaaattct tagaggaaag taaaggaaaa 60 
atcgctaatg cactcatcta cctttacatg gtgaaagttc tcccttgatc ctacaaacag 120 
acattrtcca ctcgtgtttc catagttgtt aagtgtatca gatgtgttgg gcatgtgaat 180 
ctccaagtgc ctgtgtaaca aataaagtat ctttatttca ttcat 225 

<210> 405 
<211> 334 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (i) . . . (334) 
«:223> n = A,T,C or G 



<400> 405 

gagctgctat actgtgagtt ctactaggaa atcatcaaat ctgagggttg tctggaggac 6 0 

ttcaacacac ctccccccat agtgaatcag cttccagggg gtccagtccc tctccttacc 120 

tcacccccat cccatgccaa aggaagaccc tccctccttg gctcacagcc ttctctaggc 180 

ttcccagtgc ctccaggaca gagtgggtta tgtcttcagc tccatccttg ccgtgagtgc 240 

ctggtgcggt tgtgcctcca gcttctgctc agtgcttcat ggacagtgtc cagcccatgt 300 

cactctccac tctcccanng tggatcccac ccct 334 

<210> 406 
<211> 216 
c212> DNA 
<213> HonTiO sapiens 



<220> 

<221> misc_f eature 
<222> (1) . . . (216) 
<223> n = A,T,C or G 



<400> 406 

tttcatacct aatgagggag ttganatnac acnnaaccag gaaatgcatg gatctcaang 60 
gaaacaaaca cccaataaac tcggagtggc agactgacaa ctgcgagaca tgcacctgct 120 
acnaaacaca aatttnatgc tgcacccttg tttctacacc tgtgggttat gacaaagaca 180 
actgccaaag aatnttcaag aaggaggacc gccant 216 

<210> 407 
<211> 413 
<212> DNA 
<213> Homo sapiens 

<400> 407 

gccgacttgc tagtatcatc tgcattcatt gaagcacaag aacctcatgc cttgactcat 60 
gtaaacgcaa taggattaaa aaataaattt gatatcacat ggaaacagac aaaaaatact 120 
gtacaacatt gcacccagtg ccagattcta cacccggcca ctcaggaagc aagagttaat 180 
cccagaggtc tatgtcccaa tgtgttatgg caaatggatg tcatgcacgc accttcattt 240 
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ggaaaatcgt catcrgtcca tgcgacagtt gatacttatc cacatttcat atgggcaacc 300 
tgccagacag gagaaagcct tcccatgtta aaagacattt attatcttgt tttcctgtca 360 
tgggagttcc agaaaaagtt aaaacagaca acgggccagg ttccgtagta aag 413 

<210> 403 
<211> 183 
<212> DNA 
<213> Homo sapiens 

<220> ' 

<221> misc_f eature 
<222> (1) . . . (183) 
<223> n = A,T,C or G 



<400> 408 

ggagccngcc ctcaattcct ccatntctat gtcar.cacat ttaatgtctt ttgnnattaa 60 

tncttaacta cttaatcctt aaagggctan ntaatcctta actagtccct ccatcgtgag 120 

cattatcctt ccagtacccn ccttctnttt tacctactcc ttcctggcta cccatgtact 180 
"^'^ 183 

<210> 409 
<211> 250 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (1)...(250) 
<223> n = A,T,C or G 



<400> 409 

cccacgcatg ataagctctt tacttctgta agtcctgcta ggaaatcatc aaatctgacg 60 
gtggtttggg ggacctgaac aaacctcctg taatcaatca gcctccagtc tctcccccta 120 
gtccccccct caacaacata ggaggatcct ccccttcttt ccgctcacgg ccctatctag ISO 
gcttcccagt gcccccagga cagcgcgggc tatgtttaca gcgcntcctt gctggggggg 240 
ggccntatgc 250 

<210> 410 
<211> 306 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_f eature 
<222> (1) . . . (306) 
<223> n = A,T,C or G 



<400> 410 

ggctggtttg caagaatgaa atgaatgatt 
agtcttgcaa tcccatctgc aggatccgtc 
cccagggacc ttggaaacag tcggcactgt 
aaggtgctgt aatggtgaaa accgcttcct 
nactggttgg cttcttttgn atctttttta 
Ccntgc 



ctacagctag gacttaacct tgaaatggaa 60 
tgtgcacatg cccctgtaga gagcagcatt 120 
aaggtgcttg ctccccaaga cacatcctaa 180 
tctttattgc cccttcttat ttatgtgaac 240 
aactggaaag ttcaattgng aaaatgaata 300 

306 
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<210> 411 
<211> 261 
<212> DNA 
<213> Home sapiens 

<220> 

<221> misc_feature 
<222> (1) . . . (261) 
<223> n = A,T,C or G 



<400> 411 

agagatatrn cttaggtnaa agttcataga 
ggatcttttg catttaagga ttctgagatt 
tctaaacgtc cgaaatggaa cagatctcaa 
aggaaggaaa gatgtgaata ggctgatggg 
cttctcccaa ggngaggcaa a 

<210> 412 
<211> 241 
<212> DNA 
<213> Homo sapiens 



gttcccacga actatacgac tggccacaca 60 
ttgcttgagc aggattagat aaggctgttc 120 
aaaaaaaccc cacaatctag ggtgggaaca 180 
caaaaaacca acttacccat cagttccagc 240 

261 



<220> 

<221> misc_feature 
<222> (l)...(24l) 
<223> n = A,T,C or G 



<400> 412 

gctcaacgtt acccgacatt tctacaacac cccactcacc gatgtattcg ttgcccagcg 60 
ggaacatacc agcctgaatt tggaaaaaat aactgtgttt cttgcccagg aaatactacg 120 
actgaccttg atggccccac aaacataacc cagtgtaaaa acagaagatg tggaggggag 180 
ctgggagatt tcactgggta catcgaattc ccaaactacc cangcaatta cccagccaac 240 
^ , 241 

<210> 413 
<211> 231 
<212> DMA 
<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1) . . . (231) 
<223> n = A,T,C or G 



<400> 413 

aactcttaca atccaagcga ctcatctgtg tgcttgaatc cttcccactg cctcatctcc 60 
ctcatccaag tttctagcac ctcctctttg ttgtgaagga taatcaaact gaacaacaaa 120 
aagtttaccc tcctcattcg gaacctaaaa actctcttct tcctgggtct gagggctcca 180 
agaatccctg aatcanttct cagatcattg gggacaccan atcaggaacc t 231 



<210> 414 
<211> 234 
<212> DNA 

<213> Homo sapiens 
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<400> 414 

actgcccatg aagcactgag cagaagctgg aggcacaacg caccagacac tcacagcaag 60 
gatggagctg aaaacataac ccactctgtc ctggaggcac tgggaagcct agagaaggct 120 
gtgagccaag gagggagggt cttcctttgg catgggatgg ggatgaagta aggagaggga 180 
ctggaccccc tggaagctga ttcactatgg ggggaggtgt atcgaagtcc tcca 234 



<210> 415 
<211> 217 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eature 
<222> {!)... (217) 
<223> n = A,T,C or G 



<400> 415 

gcataggatt aagactgagt acctcttcca cactcttcta acttcctaag gggcacttcC 60 

caaaacacag accaggtagc aaatctccac tgctctaagg ncctcaccac cactttctca 120 

cacctagcaa cagtagaatt cagtcctact tctgaggcca gaagaatggt Ccagaaaaat 180 

antggattat aaaaaataac aattaagaaa aacaacc 217 



<210> 416 
<211> 213 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_f eaCure 
<222> (1) . . . (213) 
<223> n = A,T,C or G 



<400> 416 

acgcatacnt aaagganact gcctcgcttt Cagaagacat ctggnctgct ccctgcatga 60 
ggcacagcag taaagctcrt Lgattcccag aatcaagaac tctccccttc agactattac 120 
cgaatgcaag gtggttaatt gaaggccact aattgatgcc caaacagaag gatatcgact 180 
atattggaac agarggagtc tctactacaa aag 213 

<210> 417 
<211> 303 
<212> DNA 
<213> Homo sapiens 



<220> 

<221> misc_feature 
<222> (1) . . . (303) 
<223> n = A,T, C or G 



<400> 417 

nagtcttcag gcccatcagg gaagctcaca 
gtgggaaagg ctctactctg agttcaaatc 
agaagccata caaacgcaac gagtgcggga 
cccatccagc ggtccacaca ggagagaaac 
tcanccaaag tccgtatctt caaatccatc 
age 



ccggagagaa gtcatacata tgtactgtat 60 
tccaagccca tcagagagtc cacactggag 120 
agagcttcag gagggattcc cattatcaag 18 0 
cctataaatg tgagatatgt gggaagggct 240 
ngaaggncca cagtatanan aaacctctca 300 

303 
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<210> 418 
<211> 328 
<212> DMA 
<213> V.omo sapiens 

<220> 

<221> misc_f eature 
<222> (1) . . . (328) 
<223> n = A,T,C or G 

<400> 418 

ttrtcggcgg tggtggggca gggacgggac angagtctca ctctgctgcc caggctggag 60 

tgcacaggca tgatctcggc tcactacaac ccctgccccc catgtccaag cgattcttgt 120 

gcctcagcct tccctgtagc tagaattaca ggcacatgcc accacaccca gctagcttct 180 

gtatttttag cagagacagg gtttcaccat gttggccagg ctggtctcaa actcccnacc 240 

tcagnggtca ggctggtccc aaacccccga cctcaagtga tctgcccacc tcagcctccc 300 

aaagtgctan gattacaggc cgcgagcc 328 



<210> 419 
c211> 389 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_fe3ture 
<222> (1) . . . (389) 
<:223> n = A.T.C or G 



<400> 419 

cctccccaag acggcctgtg gtccgcctcc 

acccctgagc catggactgg agcctgaaag 

cttgttcccc ctcrgtggct ccattcatag 

cgagcaaggc caagctggct caaagagcaa 

ccggttctcc agccaccaac ctcacccgct 

taaaggtagg accaaagggc atctgctttt 

tggcagccac tcnggccgtg tcgacgcgg 



cggcaaccaa gaagcctgca gtgccatatg 60 
gcagcgtaca ccctgctccr. gatcttgctg 120 
cacagttgtt gcaccgaggc ttgtgcaggc 180 
ccagtcaact ctgccacggt gcgccaggca 240 
cccgcaaacg gcacatcagt tcttctaccc 300 
ctgaagtcct ctgccccatc agccatcacg 360 

389 



<210> 420 
<211> 408 
<212> DNA 

<213> Hon-iO sapiens 



<400> 420 

gttcctccta actcctgcca gaaacagccc 

tggccagggc agcaagcctt agccttggcc 

gaagtgtacc agccaaggag tcgaagtctg 

gtcccattga cacctttccc actgacccca 

gccaactcac ccagctgggc atggagcagc 

gatacagaaa attcttgaat gagtcctata 

acgttgaccg gactttgacg aagcgctatg 



tcctcaacat gagagctgca cccctcczcc 6 0 
tcttgtttct gcttttttcc cggctagacc 120 
tgacttcggt gtttcggcat ggagaccgaa 180 
taaaggaatc ctcatggcca caaggatttg 240 
attatgaact Cggagagtat ataagaaaga 300 
aacatgaaca ggtttatatt cgaagcacag 360 
acaaacccgg caagcccg 4 08 



<210> 421 
<211> 352 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> misc_feature 
c222> (1) . . . (352) 
<223> n = A,T,C or G 

<400> 421 

gctcaaaaat ctttttactg atnggcatgg ctacacaatc attgactact acggaggcca 60 
gaggagaatg aggcctggcc tgggagccct gtgcctacca naagcacatt agattatcca 120 
ttcactgaca gaacaggccc Cttttgggtc cttcttctcc accacnatat acttgcagtc 180 
ctccttcttg aagattcttc ggcagttgtc cttgccataa cccacaggtg tagaaacaag 240 
ggcgcaacat gaaatttctg tttcgtagca agtgcatgtc tcacaagtr.g gcangtccgc 300 
cactccgagt tcat^gggcg tttgtttcct ttgagatcca cgcatttcct gg 352 

<210> 422 
<211> 337 
<212> DNA 
<213> HoTTio sapiens 

<400> 422 

atgccaccat gc-ggcaatg cagcgggcgg tcgaaggcct gcatatccag cccaagctgg 60 

cgatgatcga cggcaaccgt cgcccgaagt tgccgatgcc agccgaagcg gtggtcaagg 120 

gcgatagcaa ggcgccggcg atcgcggcgg cgccaatcct ggccaaggtc agccgtgatc 180 

gtgaaatggc agctgticgaa ttgatctacc cgggttatgg catcggcggg cataagggct 240 

atccgacacc ggf.gcacctig gaagccccgc agcggctggg gccgacgccg attcaccgac 300 

gcttcttccg ccggtacggc tggcccatga aaattat 337 

<210> 423 

<211> 310 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_f eacure 
<222> (1) . . . (310) 
<223> n = A,T,C or G 

<400> 423 

gctcaaaaat ctttttactg atatggcatg gctacacaat cattgactat tagaggccag GO 
aggagaatga ggcctggcct gggagccctg tgcctactan aagcncatta gattatccat 12 0 
tcactgacag aacaggtctt ttttgggtcc ttcttctcca ccacgatata cttgcagtcc 180 
tccttcttga agattctttg gcagttgtct ttgtcataac ccacaggtgt anaaacaagg 240 
gtgcaacatg aaatttctgt ttcgtagcaa gtgcatgtct cacagttgtc aagtctgccc 300 
tccgagttta 310 

<210> 424 
<211> 370 
<212> DNA 

<213> Homo sapiens 
<220> 

<22i> mi3c_feature 
<222> (1) . . . (37C) 
<223> n = A,T,C or G 
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<400> 424 

gctcaaaaat ctttttactg ataggcatgg 
ggagaatgag gcctggcctg ggagccctgt 
cactgacaga acaggtcttt tctgggtcct 
ccttcttgaa gattctttgg cagttgtctt 
ggttgaatct cctggaactc cctcattagg 
cacgaaggtg gcaaagatca caacgctgcc 
tccgtcgacg 

<210> 425 
<211> 216 
<212> DNA 
<213> Homo sapiens 



ctacacaatc accgactatt agaggccaga 60 
gcctactaga agcacattag attatccatt 120 
tcttctccac cacgatatac ctgcagtcct 180 
tgtcataacc cacaggtgta gaaacatcct 240 
tatgaaatag catgatgcat tgcacaaagt 300 
cagganaaca ttcattgtga taagcaggac 360 

370 



<220> 

<221> misc_feature 
<222> (1) . . . (216) 
<223> n = A,T,C or G 



<400> 425 

aattgccatn ntttatrttg ccactcaaaa taattaccaa aaaaaaaaaa r.nttaaatga 60 
taacaacnca acatcaaggn aaananaaca ggaatggntg accntgcata aatnggccga 120 
anattatcca ttatnttaag ggttgacttc aggntacagc arracagacaa acatgcccag 180 
gaggntr.tca ggaccgcccg atgcnttncg aggagg 216 

<210> 426 
<211> 596 
<212> DNA 
<213> Homo sapiens 

<400> 426 

cttccagtga ggataaccc- grtgccccgg gccgaggttc cccatcaggc tctgattgat 60 
tggcagccag tgatggaagg gtgttctgat cattccgact gccccaaggg ccgctggcca 120 
gccctctgtt ttgcrgagtc ggcagtagga cccaattcgt taattaagag tagatggtga 180 
gccgtcctcg tattttgatt aacctaatgg ccttcccagc acgactcgga ttcagccgga 240 
gacatcacgg caacttttaa tgaaacgatt tgaagggcca ttaagaggca cttcccgtta 300 
ttaggcagtt catctgcact gataacctct tggcagctga gctggtcgga gctgtggcco 360 
aaacgcacac ttggcctttg gttttgagat acaactctta atcttttagt catgctcgag 420 
ggtggatggc cttttcagct ttaacccaat ttgcactgcc ttggaagtgt agccaggaga 480 
atacractcat atactcgcgg gcttagaggc cacagcagat gtcactggtc tactgcctga 540 
gtcccgctgg tcccatccca ggaccttcca tcggcgagta cccgggagcc cgtgct 596 

<210> 427 
<211> 107 
<212> DNA 
<213> Homo sapiens 

<220> 

<22l> misc_feature 
<222> (1) . . . (107) 
<223> n = A,T,C or G 

<400> 427 

gaagaatcca agttaggttt attcaaaggg cttacngaga atcctanacc caggncccac 60 
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cccgcgagca gcctcanaga gcccctgctc gaccgcccgg ctcagng 107 

<210> 428 

<211> 38 

<212> DNA 

<213> Homo sapiens 



<220> 

<22l> misc_feature 
<222> (1) . . . (38) 
<223> n = A,T,C or G 



<400> 428 

gaacttccna anaangactt tattcactat tttacatc 

<210> 429 
<211> 544 
<212> DNA 
<213> Homo sapiens 



<400> 429 

ccttgctgga cggaataaaa 
actgaagagc ggctgcagcc 
atacccacga actcctgaag 
Cttggatggc ggctcarcac 
gccttccacC tcagttacac 
agacactaag cccacatttg 
Cgatgtgcag ttaaaaaatc 
gagtttagct caaagcagta 
acctcaacaa gttagagaga 
ttat 

<210> 430 
<211> 507 
<212> DNA 
<213> Homo sapiens 



gtggacgcaa gcatgacctc 
ctgcggttca gattaaaatc 
gaccctctga tctatccaca 
ctgcagaacc cgacctggcc 
ctcactcacc atcctcccct 
agatgcagca gctcatctccc 
tgcccttcta tgacgtcctt 
ttcagcgatt tcaagagaag 
tatgcatatc cagggatttt 



ctgatgaggg cgctgcactt 60 
cgagaattgc atagacgccg 120 
atcaaatcat cggtntccag 180 
gtggctggaa tccactcgct 240 
gccggttctg tgctgctcca 300 
ccaattcctc ccgtccaccc 360 
gatgtcctca tcaagcccac 420 
tttcttatr.t ttgctctgac 480 
ttgccaggtg gtaggagaga 540 

544 



<220> 

<22l> misc_feature 
<222> (1) . . . (507) 
<223> n = A,T,C or G 



<400> 430 

cttatcncaa tggggctccc aaactcggct gtgcagtgga aactccgggg gaattttgaa 60 

gaacactgac acccatctcc caccccgaca ctctgattta attgggctgc agtgagaaca 120 

gagcaicaat tcaaaaagct gcccagaatg ttntcctggg cagcgttgtg acctttgccn 180 

ccttcgcgac tttatgcaat gcatcatgct atttcatacc taatgaggga gttccaggag 240 

attcaarcag gatgtttcta cncctgtggg ttatgacaaa gacaactgcc aaagaatntt 300 

caagaaggag gaccgcaagt atatcgtggt ggagaagaag gacccaaaaa agacctgttc 360 

tgtcagtgaa tggataatct aacgtgcttc tagcaggcac agggctccca ggccaggccc 420 

cattctcctc tggcctctaa Lagtcaatga ttgtgtagcc atgcctatca gtaaaaagac 480 

ttccgagcaa aaaaaaaaaa aaaaaaa 507 



<210> 431 
<2H> 392 
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<212> DMA 
<213> Homo sapiens 

<220> 

<22l> misc_f eature 
<222> (1) . . . (392) 
<223> n = A,T,C or G 

<400> 431 

gaaaattcag aatggacaaa aacaaatgaa gtacaaaata tttcagattt acatagcgat 

aaacaagaaa gcacttatca ggaggactta caaatggaag tacactctan aaccatcatc 

tatcatggct aaacgtgaga tcagcacagc cgtattattt gtacattgca aacacctaga 

aagagatggg aaacaaaatc ccaggagttt tgtgtgtgga gccctgggtt ttccaacaga 

caccattcca gcatcctgag attagggnga tcggggacca ttccggagtt ggaatgttca 

acaaaagtga tgttgttagg taaaatgtac aacctctgga tctatgcaga cattgaaggt 
gcaatgagtc tggcttttac tctgctgctc cc 

<210> 432 
<211> 357 
<212> DNA 

<213> Homo sapiens 
<220> 

<22l> niisc_f eature 
<222> (1) . . . (387) 
<223> n = A,T,C or G 

<400> 432 

ggtatccnta cataatcaaa tatagccgta gtacatgttc tcattggngt agattaccac 60 
aaatgcaagg caacacgtgt agatctcctg tcctattctt tcgtctataa tactgtattg 120 
ngtagtccaa gctctcggna gtccagccac tgngaaacac gctcccttta gaccaacctc 180 
gtggacncrn ttgtcgnact gtctgaactg tagngccctg tattttgctt ctgtctgnga 240 
attctgttgc ttctggggca ttcccttgng atgcagagga ccaccacaca gatgacagca 300 
atctgaattg ntccaatcac agctgcgatt aagacacact gaaatcgcac aggaccggga 360 
acaacgcata gaacactgga gtccttt 387 

<210> 433 
<211> 281 
<212> DNA 
<213> Homo sapiens 

<220> 

<:221> misc_feature 
<222> (1)...(281) 
<223> n = A,T,C or G 

<400> 433 

ttcaaccagc anagaanact gcttcagggn gtgtaaaatg aaaggcttcc acgcagtcat 6 0 

ctgattaaag aacactaaga gagggacaag gctagaagcc gcaggatgtc tacactatag 120 

caggcnctat ttgggttggc tggaggagct gtggaaaaca tggagagatt ggcgctggag 180 

accgccgcgg ctattcctcn ttgntattac accagngagg ntctccgtnt gcccactggt 240 

tanaaaaccg ncatacaaca atgatagaat aggacacaca t 281 



60 
120 
180 
24 0 
300 
360 
392 



<210> 434 
<211> 484 
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<212> DMA 

<213> Homo sapiens 



404 



<400> 434 

trctaaaata agcattcagt gctcagcccc tactgagtac tcttrctctc ccctcctctg 60 

aatttaattc tttcaacttg caacttgcaa ggactacaca tctcactgtg atgtatattg 120 

tgctgcaaaa aaaaaaaagt gtctttgttt aaaattactt ggtttgtgaa cccatcccgc 180 

Cttttcccca ttggaactag tcactaaccc atctctgaac tggtagaaaa acatctgaag 240 

agctagtcta tcagcacctg acaggtgaat tggatggttc tcagaaccat ttcacccaga 300 

cagcctgctt ccaccctgtt taataaatta gtttgggttc cctacatgca taacaaaccc 360 

tgctccaacc tgtcacacaa aagtctgtga cttgaagttt agtcagcacc cccaccaaac 420 

tttacttttc tatgtgtttt ttgcaacata tgagtgttct gaaaataaag tacccatgtc 480 
ttta 

) 

<210> 435 
<211> 424 
<212> DNA 

<213> Homo sapiens 

<400> 435 

gcgccgctca gagcaggtca ccctctgcct tccacgtcct ccttcaagga agccccatgt 60 
gggtagcttt caatatcgca ggttcttacc cccctgcctc cataagccca aacccaccaa 120 
cgatcgggca agtaaacccc ctccctcgcc gacttcggaa ctggcgagag ttcagcgcag 160 
atgggcctgt ggggaggggg caagatagat gagggggago ggcatggtgc ggggtgaccc 240 
cttggagaga ggaaaaaggc cacaagaggg gctgccaccg ccactaacgg agacggccct 300 
ggtagagacc cttgggggcc tggaacctct ggactcccca tgctctaact cccacactct 360 
gccaCcagaa acttaaactt gaggattttc tctgcttttc acccgcaata aattcagagc 420 
aaac 424 



<210> 436 
<211> 667 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 
<222> (1) ... (667) 
<223> n = A,T,C or G 



<400> 436 

accttgggaa naccctcaca atataaaggg tcgtagactt tactccaaat tccaaaaagg 60 
tcccggccat gtaatcctga aagttttccc aaggcagcta taaaatcctt acaagggtgc 120 
agcctcttct ggaattccrc tgatttcaaa gtctcactct caagctcttg aaaacgaggg 180 
cagttcccga aaggcaggta tagcaactga tcttcagaaa gaggaactgt gtgcaccggg 240 
atgggctgcc agagtaggat aggattccag atgctgacac ctCccggggg aaacagggct 300 
gccaggtttg tcatagcact caccaaagtc cggtcaacgt ctgcgcttcg aatataaacc 360 
tgttcacgtc tataggactc attcaagaat tttctatatc tcttccttat acactctcca 420 
agttcataac gctgctccat gcccagctgg gtgagttggc caaatccttg tggccatgag 480 
gattccctta cggggtcagt gggaaaggtg tcaatgggac ttcggtcccc atgccgaaac 54 0 
accaaagtca caaacttcaa ctcctcggct agtacacttc ggcctagcca gaaaaaaagc 600 
agaaacaaga agccaaggcc aaggcttgct gccctgccag gaggaggggt gcagctctca 660 
tgttgag gg7 

<210> 437 
<211> 693 
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<212> DNA 

<213> Homo sapiens 

<400> 437 

ctacgtctca accctcattt ttaggtaagg aatcttaagt ccaaagatat taagtgactc 60 
acacagccag gtaaggaaag ctggattggc acactaggac tctaccatac cgggccttgt 120 
taaagctcag gttaggaggc tgataagctt ggaaggaact tcagacagct ctttcagacc 180 
ataaaagata attcttagcc catgctcctc tccagagcag acctgaaatg acagcacagc 240 
aggcaccccc ctattctcac ccctcctgct tctactctct ggcagtcaga cctgtgggag 300 
gccatgggag aaagcagctc tcrggacgtt tgcacagatc atggactatt ctctgtggac 360 
cattcctcca ggttacccta ggtgtcacca ttggggggac agccagcatc tttagctttc 420 
arttgagttc ccgtctgtct tcagtagagg aaactcttgc tcttcacact tcacatctga 480 
acacctaact gctgctgccc ctgaggtggt gaaagacaga tatagagctc acagcattta 540 
tcctatttct aggcactgag ggctgtgggg Caccttgcgg tgccaaaaca gatcctgttt 600 
taaggacatg tcgcttcaga gatgtctgta actatctggg ggctctgctg gctccttacc 660 
ccgcatcatg tgccctcttg gccgaaaatg acc 693 

<210> 438 
<211> 350 
<212> DNA 

<213> Homo sapiens 
<400> 438 

ctgc-tatca caatgaatgt tctcctgggc agcgttgtga tccttgccac cttcgcgact 60 
ttatgcaatg catcatgcca tttcataccc aacgagggag ttccaggaga ttcaaccagg 120 
atgtttctac acctgtgggt tatgacaaag acaactgcca aagaatcttc aagaaggagg 180 
acrgcaagta catccggtgg agaagaagga cccaaaaaag acctgttcrg tcagtgaacg 240 
gataatccaa tgtgcttcta gcaggcacag ggctcccagg ccaggccjcca ttctcctctg 300 
gcctctaata gtcaataatt gtgtagccat gcctatcagt aaaaagatrr. ttgagcaaac 360 

<210> 439 
<211> 431 
<212> DNA 

<213> Homo sapiens 
<220> 

<:221> misc_f eature 
<222> (1) . . . (431) 
<223> n = A,T,C or G 

<400> 439 

gctcctnnca actcctgcca gaaacagctc Ccctcaacat gagagctgca ccccccctcc 60 
tggccagggc agcaagcc-t agccttggct tcttgtttct gctttttttc tggctagacc 120 
gaagtgtact agccaaggag ttgaagtttg tgactttggt gtttcggcat ggagaccgaa 180 
gccccactga cacctttccc actgacccca taaaggaatc ctcatggcca caaggatttg 240 
gccaactcac ccagccgggc atggagcagc attatgaact tggagagtat ataagaaaga 300 
gatatagaaa attcttgaat gagccccata aacatgaaca ggtttatatt cgaagcacag 360 
acgttgaccg gactttgatg agtgctatga caaacctggc agcccgtcga cgcggccgcg 420 
aat;:tagtag t 

<210> 440 
<211> 523 
<212> DNA 

<213> Horr.o sapiens 
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<400> 440 

agagataaag cttaggtcaa agctcataga 
ggatcccctg tatttaagga ttctgagatt 
tttaaatgtc tgaaatggaa cagatttcaa 
aggaaggaaa gatgcgaata ggccgatggg 
cctccctcaa ggagaggcaa agaaaggaga 
actggaaaac tgctactatc tgtttttaca 
taaaaatraa aacccccttg tgtcccttgg 
acaaaaatca aactttacag aaagatttga 
tacacacatc atagcaaata agtcatctga 

<210> 441 
<211> 430 
<212> DNA 
<213> Homo sapiens 



gttcccatga actatatgac tggccacaca 60 
ttgcttgagc aggaccagat aaggctgttc 120 
aaaaaaaccc cacaatctag ggtgggaaca 16 0 
caaaaaacca atttacccat cagttccagc 240 
tacagtggag acatccggaa agttctctcc 300 
tttctgttaa aatatatgag gctacagaac 360 
tcctggaaca cttatgttcc ttttaaagaa 420 
tgtatgtaat acatatagca gctcttgaag 480 
tgagaacaag eta 523 



<400> 441 

gttcctccta actcccgcca gaaacagctc 
tggccagggc agcaagcctt agccccggct 
gaagtgtact agccaaggag Ctgaagcttg 
gccccattga cacctttccc actgacccca 
gccaactcac ccagctgggc atggagcagc 
gatatagaaa atccttgaat gagtcctata 
acgttgaccg gacttcgatg agcgctatga 
aatttagtag 

<210> 442 
<211> 362 
<212> DNA 
<213> Homo sapiens 



tcctcaacat gagagctgca cccctcctcc 60 

tcttgtttct gctttttttc tggctagacc 120 

tgactttggt gtttcggcat ggagaccgaa 180 

taaaggaatc ctcatggcca caaggatttg 240 

attatgaacc tggagagtat ataagaaaga 300 

aacatgaaca ggtttatact cgaagcacag 360 

caaacctggc agcccgtcga cgcggccgcg 420 

430 



c400> 442 

ctaaggaatt agtagtgttc ccatcacttg 

tctcctggaa tgacaactat actccaac-t 

cttcacrtct gatactcgta aattaatctt 

acgtttagaa arggccattc cacggaaaaa 

aatgaatcaa tgttttactc aatttatatt 

tgatratttt ttgttttcat ttaccagaac 
tc 



tttggagtgt gccattctaa aagacctcga 60 
tggtggggga aagagttaca ggaccacagt 12 0 
Ctactgcact tgttttgacc attaagcrat 180 
ttagaaaaat tctgataaca gtgcagaata 240 
gaactgtcaa tgacaaataa aaattcttct 300 
aaaaaccaag aatcaaaagt ttgattacag 360 

362 



<210> 443 
<211> 624 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> misc_feature 

<222» (1) . . . (624) 

<223> n = A,T,C or G 



<400> 443 

ttcttttttt gcaacacaat aracatcaca 

ttgaaagaac caaatccaga ggaggggaga 

aacgcttacc ttaaaagaaa tgcaaagagc 

cgctggctag tactccggtc ggtgtcagca 



gcgaaatgtg taatcctcgc aaattgcaag 60 
gaaagagtac tcagtaggga ccgagcacta 120 
agaaagcaat tcaggctacc ctgccttttg 180 
gcacgtggca ttgaacattg caatgtggag 240 
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cccaaaccac agaaaacggg gtgaaattgg ccaactttct attaacttgg cttcctgcct 300 
tataaaatat tgtgaataat atcacctact tcaaagggca gtcatgaggc tcaaatgaac 350 
taacgcctac aaaacactta aacatagata acataggtgc aagtactatig tatctggtac 420 
acggcaaaca tcctcattat .taaagtcaac gccaaaatga atgtgtgtgc atatgctaac 480 
agtacagaga gagggcactc aaaccaacta agggcccgga gggaaggctt cctggaaaga 540 
ngatgctcgt gctgggtcca aatcttggtc tactatgacc ttggccaaat tacttaaact 600 
ttgtccctat ccgctaaaca gate 624 



<210> 444 
<211> 425 
<212> DNA 

<213> Homo sapiens 
<220> 

<22l> rrisc_f eature 
<222> (1) . . . (425) 
<223> n = A,T,C or G 



<400> 444 

gcacatcatt nnccttgcat tcttcgagaa caagaagatc agtaaatagt tcagaagtgg 60 
gaagctttgt ccaggcctgt gtgtgaaccc aatgttttgc ctagaaatag aacaagtaag 120 
ttcattgcta cagcataaca caaaactcgc ataagtggtg gtcagcaaat ccttgaatgc 180 
tgcttaatgt gagaggttgg taaaai:cctt cgcgcaacac tccaaccccc tgaatgtttt 240 
gcngtgctgg gacctgtgca tgccagacaa ggccaagctg gctgaaagag caaccagcca 300 
cctctgcaat ctgccacctc ctgctggcag gatttgtttt tgcatcctgt gaagagccaa 360 
ggaggcacrca gggcacaagt gagtagactt atggccgacg cggccgcgaa tttagcagta 420 
gtaga 425 



c210> 445 
<211> 414 
<212> DNA 
<213> Hcmo sapiens 

<220> 

<221> misc_f eature 

<222> (1) . . . (414) 

<223> n = A,T,C or G 



<400> 445 

catgttcacg nttttggatt accttgggca cctagtgttt ctaaatcgtc tatcattctt 60 
ttctgttttt caaaagcaga gatggccaga gtctcaacaa actgtatctt caagtccttg 120 
tgaaattctt tgcatgtggc agattattgg atgtagtttc ctttaactag catataaatc 180 
cggtgtgttt cagataaatg aacagcaaaa tgtggtggaa ttaccatttg gaacattgtg 240 
aatgaaaaat tgtgtctcta gattatgtaa caaataacta tttcctaacc attgatcttt 300 
ggatttctat aatcctactc acaaatgact aggcttctcc tcttgtattt tgaagcagtg 360 
tgggtgctgg attgataaaa aaaaaaaaag tcgacgcggc cgcgaattta gcag 414 

<210> 446 

<211> 631 

<212> DNA ' 

<213> Homo sapiens 



<220> 

<22l> misc_f eature 
<222> (1) . . . (631) 
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<223> n = A,T,C cr G 
<400> 446 

acaaatcaga anaaagtgcc agagaacacc acataccttg tccggaacat tacaatggct 60 
tctgcatgca tgggaagtgt gagcattcta ccaatatgca ggagccatct tgcaggtgtg 120 
acgctggrca tactggacaa cactgtgaaa aaaaggacta cagtgttcta tacgtcgctc 180 
ccggtcccgc acgatcccag tatgtctcaa tcgcagctgt gattggaaca attcagactg 240 
ctgtcatctg tgtggtggtc ctctgcatca caagggccaa actttaggta atagcattgg 300 
ac-gagaccc gtaaactttc caaccttcca ggaaatgccc cagaagcaac agaattcaca 360 
gacagaagca aaatacaggg cactacagtc cagacaatac aacaagagcg tccacgaggt 420 
taatctaaag ggagcatgtt tcacagtggc tggactaccg agagcctgga ctacacaata 480 
cagcattata gacaaaagaa taagacaaga gatctacaca cgttgccttg catttgtggt 540 
aatctacacc aatgaaaaca tgtactacag ctatatttga ttatgtatgg atatattcga 600 
aatagtatac attgtcttga tgttttttct g 631 

<210> 447 
<211> 585 

<212> DNA ^' 
<213> Homo sapiens 

<220> 

<22l> misc_feature 
<222> (1) . . . (585) 
<223> n = A,T,C or G 

<400> 447 

ccttgggaaa ancntcacaa tataaagggt cgtagacttt actccaaatc ccaaaaaggc 60 
c^tggccaug taaccctgaa agttttccca aggtagctat aaaatcctta taagggtgca 120 
gcctcttctg gaattcctct gatctcaaag tctcactctc aagtccttga aaacgagggc 180 
agtccctgaa aggcaggtat agcaactgat cttcagaaag aggaactgtg tgcaccggga 240 
tgggctgcca gagtaggata ggattccaga tgctgacacc ttctggggga aacagggctg 300 
ccaggtttgt catagcactc atcaaagtcc ggtcaacgtc tgtgcttcga acataaacct 360 
gttcatgttc ataggactca ttcaagaatt ttctatatct ctctcttata tactctccaa 420 
gttcataatg ctgctccatg cccagctggg tgagttggcc aaatcctcgt ggccatgagg 480 
attcctctat ggggtcagtg ggaaaggtgt caatgggact tcggtctcca tgccgaaaca 540 
ccaaagccac aaacttcaac tccttggcta gtacacttcg gtcta 535 

<210> 448 

<211> 93 

<212> DNA 

<213> Homo sapiens 

<22G> 

<221> misc_feature 
<222> (1) . . . (93) 
<223> n » A,T,C or G 

<400> 448 

tgcccgcggg tcatcccgan nnccgaactg accntgccag ccctgccgan gggccnccat 60 
ggctccctag tgccctggag agganggggc tag 93 

<210> 449 
<211> 706 
<212> DNA 
<213> Horr.o sapiens 
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<220> 

<22l> misc_feacure 
<222> (1) . . . (70e) 
<223> n = A,T,C or G 

<400> 449 

ccaagttcat gctntgtgct ggacgcCgga 
Ctccgancac cgaactgacc atgccagccc 
cctggagagg aggtgtccag tcagagagta 
cggggacagc atcc'gcaga tggtcgggcg 
gttgggaagg gcgatcggtg cgggcctctt 
gtgctgcaag gcgattaagt tgggtaacgc 
cgacggccag tgaattgaat ttaggtgacn 
cgtacgcaag cttggatcct ctagagcggc 
cgacgcggga tccncactga gagagcggag 
caccgagcag aagctggagg cacaacgcnc 
aacaggtcga acctgggagg tggaggttgc 
gcatggatga cagagtgaaa ctccatctta 

<210> 450 
<211> 493 
<212> DNA 
<213> Homo sapiens 



cagggggcaa aagcnnttgc tcgtgggcca 60 
tgccgatggt cctccatggc tccctagcgc 12 0 
gtcctggaag gtggcctctg ngaggagcca 18 0 
cgtcccattc gccattcagg ctgcgcaact 24 0 
cgctattacg ccagctggcg aaagggggat 300 
cagggt-ttc ccagtcncga cgttgcaaaa 360 
ctatagaaga gctatgacgt cgcatgcacg 420 
cgcctactac taccaaattc gcggccgcgt 480 
agcgacatgt gctggacncc gtccatgaag 54 0 
cagacactca cagctactca ggaggctgag 600 
aatgagctga gatcaggccn ctgcncccca 66 0 
aaaaaaaaaa aaaaaa 706 



<400> 450 

gagacggagc gccactctgt tgcccaggct 
acagcttcaa aaggtaaaac aacataaaaa 
aaacgaggct gagaacttca caaagggatc 
agcctaagca taagaacaac ctttggggag 
caagtcaggt agtgaaatgg gtggaactaa 
agagacactg tcagagagtt aaaaagtgag 
tcaagccaac acatctgtga actcacagac 
tacacatcag aatcacctgg agagctctac 
gcgaattcag tag 



ggagtgcagc aagacactgc ci;aagaaaaa 60 
gaaatarcct acagcggaaa taagagagtc 120 
ttacagacat gccgccaaca tcaccgcacg 180 
aaaccatcat ttgacagtga ggcacaattc 240 
actcaaatta atcctgccag ctgaaacgca 300 
ttctatccat gaggt:gattc cacagtcttc 360 
caagttctta aaccaotgtt caaactctgc 420 
aaactcccat tgccgagggt cgacgcggcc 480 

493 



<210> 451 
<211> 501 
<212> DNA 
<213> Homo sapiens 

<22C> 

<221> misc_feature 
<222= (1) . . . (501) 
<223> n - A,T,C or G 



<400> 451 

gggcgcgtcc cattcgccat tcaggctgcg 
ctccrcgcca ttacgccagc tggcgaaagg 
aacgccaggg ttttcccagt cncgacgttg 
tgacnctata gaagagctat gacgtcgcat 
gcggGcgcct actactacta aattcgcggc 
tggagagcga catgtigctgg acnccgtcca 
cgcnccagac actcacagct actcaggagg 
gccgcaa-ga gctgagatca ggccnctgcn 



caactgttgg gaagggcgac cggtgcgggc 60 
gggatgtgct gcaaggcgac taagttgggt 120 
taaaacgacg gccagtgaat tgaatttagg 180 
gcacgcgtac gtaagcttgg atcctctaga 240 
cgcgtcgacg tgggatccnc actgagagag 300 
tgaagcactg agcagaagct ggaggcacaa 360 
ccgagaacag gttgaacctg ggaggtggag 420 
ccccagcatg gatgacagag tgaaactcca 480 
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tcttaaaaaa aaaaaaaaaa a 50i 

<210> 452 

<211> 51 

<212> DNA 

<213> Home sapiens 

<220> 

<22l> misc_feature 

<222> (1) ... (51) 

<223> n = A,T,C or G 

<400> 452 

agacggtccc accnttacaa cnccctttag gatgggnntt ggggagcaag c 51 

<210> 453 
<211> 317 
<212> DNA 
<213> Homo sapiens 

<220> 

<22l> misc_feature 
<222> (1) . . . (317) 
<223> n = A,T,C or G 

<400> 453 

tacatcctgc tttttcccca ttggaactag tcattaaccc atctctgaac tggcagaaaa 60 
acacctgaag agccagtcta tcagcacctg gcaagtgaat tggatggttc tcagaaccar. 120 
ttcacccana cagcctgctc ctatcctgtt taacaaatca gtccgggttc tctacatgca 180 
taacaaaccc tgccccaatc tgtcacataa aagtctgtga cttgaagctc antcagcacc 240 
cccaccaaac tttatccttc tacgtgcttt ttgcaacata tgagtgtttt gaaaataagg 300 
tacccatgtc tttatta 317 

<210> 454 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<4O0> 454 

tccgaggtac aatcaactct cagagtgtag tttccttcta tagatgagtc agcactaata 60 
taagccacgc cacgctcttg aaggagtctc gaaccctcct ctgctcactc agtagaacca 120 
agaagaccaa attcttctgc atcccagctt gcaaacaaaa ttgttcttcc aggtctccac 180 
ccttcctttt tcagtgtccc aaagctcctc acaatttcat gaacaacagc t 231 

<210> 455 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<400> 455 

taccaaagag ggcacaataa tcagtctcac agtagggttc accatcctcc aagtgaaaaa 60 

cattgttccg aatgggcttt ccacaggcta cacacacaaa acaggaaaca tgccaagtcc 120 

gtcccaacgc atcgatgact tccc~aagga tcttcctttg gcarcgacca catccagggg 180 

caaagaattc ctcacagcac agcccacaar acagggcccc tttctcctct a 231 
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<210> 456 
<211> 231 
<212> DNA 
<213> Homo sapiens 



<400> 456 

tcggcaggca ccctcacaaa 
tcccattcag tattatcgtt 
tgcactcaaa ttcctttatc 
cctttttatc tggtgcagct 



gaagacacca taccttatgc 
attatccttg gagaaaccct 
aggaataact acatagccac 
gctagtcagt ccccgactga 



gttattaggc ggaataatca 60 
gtctgtttac tgtaaccttt 120 
tacttacaaa gccattggaa 180 
cattgccaag t 231 



<210> 457 
<211> 231 
<212> DNA 
<213> Komo sapiens 

<220> 

<221> misc_f eature 
<222> (1) . . . (231) 
<223> n = A,T,C or G 



<400> 457 

cgaggcaccc aggggtctga aaatctctnn 
gcattcctta atatgatctt gctataatta 
tatttgactt cactagcaat ctccctcaga 
agttgtctaa atcgatgcct cattccctct 

<210> 458 
<211> 231 
<212> DNA 
<213> Homo sapiens 



ttcantagtc gatagcaaaa ttgttcatca 50 

gattcccctc catcagagtt catacagttt 120 

agacccttga gatcattaag ctttgcatcc 190 

gaggtgtcgc tggcttttgc g 231 



<400> 458 

aggcccggtt ccccccactt ccactcccct 
agaagaggcg tggttaggga agccgctgag 
acaccccaac cttgggtaac agcatttgga 
ggtcctgggt taggcacttc ggggggccag 

<210> 459 
<211> 231 
<212> DNA 
<213> Homo sapiens 



ctactctctc taggactggg ctgggccaag 6 0 
acccgaagcc ccaccctcta ccttcctcca 120 
attatcattt gggargagta gaatctccaa 180 
accccaggag aagaagattc t 231 



<400> 459 

ggtaccgagg ctcgctgaca cagagaaacc 
ccttcgcgaa acctgtggtg gcccaccagc 
gccctgcact gtttcccccc caccacagcc 
actatacaca gtcaccgtcc caatgagaaa 

<210> 460 
<211> 231 
<212> DNA 
<213> Homo sapiens 



ccaacgcgag gaaaggaatg gccagccaca 60 
cctaacggga caggacagag agacagagca 120 
atcctgtccc tcattggctc tgtgctttcc 180 
caagaaggag caccctccac a 231 



<400> 450 
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gcaggtataa catgctgcaa caacagatgt gactaggaac ggccggtgac atggggaggg 60 
cctatcaccc tattcctggg ggctgcctct tcacagtgat catgaagcct agcagcaaat 120 
cccacccccc cacacgcaca cggccagcct ggagcccaca gaagggtccc cctgcagcca 180 
gtggagcctg gtccagcctc cagtccaccc ctaccaggct taaggataga a 231 

<210> 461 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<400> 461 

cgaggttcga gaagctctaa tgtgcagggg agccgagaag caggcggcct agggagggtc 60 

gcgtgtgctc cagaagagtg tgtgcatgcc agaggggaaa caggcgcctg tgtgccctgg 120 

gtggggctca gcgaggagtg ggaaattggE tcagcagaac caagccgttg ggtgaataag 180 

agggggattc catggcactg atagagccct atagtttcag agctgggaac t 231 

<210> 462 
<211> 231 
<212> ENA 

<213> Homo sapiens 
<400> 462 

aggtaccctc actgtagcca tgggaaaatn gacgttcagc ggggatcagt gaattaaatg 60 
gggtcatgca agtataaaaa ttaaaaaaaa aagacttcac gcccaaccrc acatgatgtg 120 
gaagaaccgt tagagagacc aacagggtag tgggttagag atttccagag Ccttacatrt 180 
tctagaggag gtaCttaatt tcttctcact catccagtgc tgtatttagg a 231 

<210> 463 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<400> 463 

taccccagcc tggcgacaga gcgagaccct atcaccgccc cccaccccac caaaaaaaaa 60 
actgagtaga caggtgtcct cttggcatgg taagccttaa grcccctccc agatctgtga 120 
catctgacag gtgtcttttc ctctggacct cggtgtcccc acctgagtga gaaaaggcag 180 
tggggaggtg gatctcccag tcgaagcggt atagaagccc gtgtgaaaag c 231 

<210> 464 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<400> 464 

gtactccaag attttaccta agtcgccttt tctgggtggg aaagcttaac cttagtgact 60 

aaggacatca catatgaaga atgtttaagt tggaggtggc aacgcgaatt gcaaacaggg 120 

cctgctccag tgactgtgtg cctgtagtcc cagctactcg ggagtctgtg tgaggccagg 180 

ggtgccagcg caccagctag atgctctgta acctctaggc cccatttccc c 231 

<210> 465 

<211> 231 

<212> DNA 

<2i3> Homo sapiens 



<400> 465 
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catgctgctg tagctgtgg: aatgctggcc gcatctcaga cagggttaac ttcagctcct 60 
gtggcaaatt agcaacaaac tctgacatca tatctatggt ctctgtatct ttgtcgatga 120 
aggatggcac aatttttgct tgtgttcata atatactcag attagttcag ctccatcaga 130 
taaaccggag acatgcagga cattagggta gtgttgragc tctggtaatg a 231 

<210> 466 
<211> 231 
<212> DNA 
<213> Homo sapiens 

<400> 466 

caggtacctc tttccattgg ataccgtgct agcaagcatg ctctccgggg tttttttaat 60 
ggcctccgaa cagaactcgc cacataccca ggtataatag tttctaacat ctgcccagga 120 
cccgtgcaat caaatatcgt ggagaatccc ccagccggag aagtcacaaa gactataggc 180 
aataatggag accagtccca caagatgaca accagccgtc gugtgcggct g 231 

<210> 467 
<211> 311 
<212> DNA 

<213> Homo sapiens 



<4C0> 467 

gtacaccctg gcacagccca atctgaaccg 
tggc-ggcttc tctcccttct catcaagact 
tgtgccttaa cagaaggtct tgagattcta 
gcargggtct ctgcccaagc tcgtaatgag 
tgtgacctgc tgggcctccc aatagactaa 
ctgcagcaga c 

<210> 468 

<2i:i> 3112 

<212> DNA 

<213> Homo sapiens 



gtr.cggcact catctttcat gagatggatg 60 
ccccagcagg gagcccagac cagcctgcac 120 
agtgggaatc atr.tcagnga ctgccatgtg 180 
accatagcaa ggcggctgtg ggacgtcagt 240 
caggcagtgc cagr.tggace caagagaaga 300 

311 



<400> 468 

catcgtgttg ggagaaaaac agaggggaga 
aagatccgca tggcgggaag gacctgatga 
tggaaggoac tggatgcccg atgacgaagt 
atgggacggc cagagacaca ggagatgagt 
cgaggacctg gaattgcatg gagccggagc 
gcgaatgtgg acgattggat catcatttct 
aaatgggata cacagtatga tctataaagt 
atttgaagga tgaactgaga taatttattt 
catctggcgg aactgagaaa tggcataaca 
gattatcatt caatctcata gttttgccat 
aaatcgaact gttaacaaag gaatctctgg 
tttccatccc agttggcctc ttgggtttgc 
gaagttttaa cattcctcca gtgatttttt 
gattaaacaa agaacttgag aagaacaggt 
aattttctgg atgggcaata cttatgttca 
attaaatggc aacggacaaa gtgaaaaact 
ggatgttcct tagtcactta aaggagaact 
acctgtgaga tcaaggccct tcgtggggaa 
tccaaagcca acgccgaatt trgaaacata 
tagtacacct ttctratggg argcacttat 



CCtgtgcggc tgcagccgag ggagaccagg 60 
tacagagttt gataggagac aattaaaggc 120 
ggacttccaa actggggcac tactgaaacg 18 0 
tggagcaagc tcaataacaa agtggttcaa 240 
tgaagtttag cccaactgtt tactagtcga 300 
catccctgag cctcaggttc cccatccata 360 
gggatatagc atgatccact tcactgggtt 420 
caggtgccta gaacaatgcc cagattagta 480 
ccaaatctaa tatatgtcag atgttaccat 540 
ggcccaattt atcctcactt gtgcctcaac 600 
tcctgggtaa tggctgagca ccactgagca 660 
tagctgcatc actagtcatc ttaaataaat 720 
tatctcacct tcgaagatac catgttatgt 780 
ttcattaaac acaaaatcaa tgtagacgca 840 
caggaaatgc tttaaaatat gcagaagaca 900 
tagacttttt tttttttttt ggaagtatct 960 
gaaaaatagc agtgagttcc acataatcca 1020 
ggacaaagat ctgtaaattt acagcttccc lOBO 
tcaaagccct tcttcaagac aaataatcca 1140 
gaaaaatggt ggccgtcaac atctagtcao 1200 
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tctagccccc aaaacggttc actttaagag aaagctttag aatcccatat tCattcctgt 1260 
ggaaggacag cattgtggct tggacctcac aaggtcttta ttcaactaaa taggtgagaa 1320 
ataagaaagg ctgctgactt taccatctga ggccacacat ctgctgaaac ggagataatt 1380 
aacatcacca gaaacagcaa gatgacaata taatgtctaa gcagcgacat gtttctgcac 1440 
atttccagcc cctctaaata tccacacaca caggaagcac aaaaggaagc acagagatcc 1500 
ctgggagaaa tgcccggccg ccatcttggg tcatcgatga gcctcgccct gtgcctggtc 1560 
ccgcttgcga gggaaggaca ctagaaaatg aartgatgtg ttcctcaaag gatgggcagg 1520 
aaaacagatc ctgttgcgga tatttactcg aacgggatca cagatttgaa atgaagtcac 1680 
aaagtgagca ttaccaacga gaggaaaaca gacgagaaaa tcctgatggc tccacaagac 174 0 
acgcaacaaa caaaatggaa tactgtgatg acatgaggca gccaagctgg ggaggagata 1800 
accacggggc agagggccag gattccggcc ctgctgccta aactgtgcgc tcataaccaa 1860 
atcanctcat atttctaacc ctcaaaacaa agctgttgta atatctgatc tctacggttc 1920 
cttccgggcc caacattctc catatatcca gccacactca tttctaatat ttagttccca 1980 
gatctgtact gtgacctttc tacactgtag aataacacta ctcattttgt tcaaagaccc 2040 
Ctcgtgt-gc tgcctaata- gtagctgact gttcttccca aggagtgtcc cggcccaggg 2100 
gatctgtgaa caggctggga agcatcccaa gatctttcca gggttatact tactagcaca 21G0 
cagcatgatc attacggagc gaatcaccta atcaacatca Ccctcagtgt ctttgcccat 2220 
actgaaattc atttcccact tttgcgccca ctctcaagac ctcaaaatgc cactccacta 2280 
ataccacagg attaactttt ccctttaacc tggaagaatt caatgctaca tgcagctatg 2340 
ggaatttaat tacatatttt gtttcccagc gcaaagatga ctaagtcctt Catccctccc 2400 
ctttgcttga ttttttttcc agtataaagt taaaatgctc agccttgtac cgaggctgta 2460 
cacagccaca gcctcccccc arccctccag ccttatctgt catcaccatc aacccctccc 2520 
atgcacctaa acaaaatcca acctgtaatt cctcgaacac gtcaggcaca cattattcct 2580 
cctgcccgag aagctcttcc ttgtctctta aatctagaac gatgcaaagt tttgaataag 2640 
ttgactatct tacttcatgc aaagaaggga cacatatgag attcatcatc acatgagaca 2700 
gcaaacacta aaagtgtaat tcgattacaa gagtccagat aaatatatga aatgcaagag 2760 
ccacagaggg aatgtttatg gggcacgttt gtaagcctgg gatgtgaagc aaaggcaggg 2820 
aacctcatag ca::cttacat aacatacttc atttctctat ctctatcaca atatccaaca 2880 
agcttctcac agaatccatg cagtgcaaat ccccaaaggt aacctttatc catttcatgg 2940 
cgagtgcgcc ctagaatttt ggcaaatcat actggtcact tatctcaacc ccgagatgcg 3000 
cttgtcctcg Cagtcaattg aaagaaatag ggcactcttg tgagccactt cagggctcac 3060 
tcctggcaat aaagaattta caaagagcaa aaaaaaaaaa aaaaaaaaaa aa 3112 

<210> 469 

<211> 2229 

<212> DNA 

<213> Homo sapiens 

<400> 469 

agctctttgt aaattcttta ttgccaggag tgaaccccaa agtggctcac aagagtgccc 60 
tatttctttc aatcaaccac aaggacaaac acatctcaaa gttgagacaa gcgaccagta 120 
tgatttgcca aaattctaaa gcgcactcac catgaaatgg ataaaggtta cccttgggga 180 
tttgcactgc atgaattccg tgaaaagctt gttggatatt gtgatagaga tagagaaacg 240 
aagratatta tataagatac tatgaggctc cctgcctttg ctrcacatcc caggcttaca 300 
aacgtgcccc ataaacattc cctctgtggc tcttgcattt catatatcta tctaaactct 360 
tataatcaaa tacactrtca gtatttgctg tctcatgcga tgatgaatcc catatgtgtc 420 
cctcctrtgc atgaagcaag atagtcaact tattcaaaac tttacatcat tctagattta 48 0 
agagacaagg aagagcttct caggcagaag gaataatgta tgcccgacat gttcaaggaa 54 0 
tnacaagcta gattctgttt aggtgcatgg gaggggttga tggtgatgac agataaggct 600 
ggagggacgg ggagaggctg tggctgtaca cagccccagt acaaggctaa gcattttaac 660 
tctatactgg aaaaaaaatc aaacaaaggg gagggataaa ggacttagtc atctttgcac 720 
tggaaaacaa aatatgtaat taaattccca tagctgcatg caacattgaa Ctcttccagg 780 
ttaaaaaaaa agttaaccct gtgatattaa tggaatgaca ttttgaggtc ctgagaacgg 840 
gcacaaaagt gggaaacgaa cttcagtang ggcaaagaca ccgaggatga tgctgattag 900 
ataactcact ccgtaatgat catgctgtgc gccagcaagt ataaccctgg aaagatcttg 960 
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agatgcrtcc cagcctgttc acagatcccc tgggccagaa cactccttag gaaaaacagt 1020 
cagctacata ttaggcagca acacgaaggg tctttgaaca aaatgagtaa tgttattcta 1080 
cagtgtagaa aggtcacagt acagatctgg gaactaaata ttaaaaatga gtgcggctgg 1140 
atatatggag aatgttgggc ccagaaggaa ccgtagagat cagacattac aacagctccg 1200 
ttttgagggc tagaaatatg aaacgatttg gctatgaacg cacagtttag gcagcagggc 1260 
cagaatcctg accctccgcc ccgtggttat ctcctcccca gcttggctgc ctcatgccat 1320 
cacagtactc catcttgctr gttgcatgtc ttgtgaagcc atcaagattt tcccgtctgt 1380 
tttcctctca ttggtaatgc tcactttgtg actccatttc aaatctgtaa tcccgttcaa 1440 
ataaatatcc acaacaggat ctgttttcct gcccatcctt taaggaacac accaattcat 1500 
tttctaatgt ccctccctca caagcgggac caggcacagg gcgaggctca tcgatgaccc 1560 
aagatggcgg ccgggcactt cccccaggga tctctgtgcc tccttttgtg cttcctgtgt 1620 
gtgtggatat ttaaaggggc tggaaatgtg caaaaacatg tcactactta gacattatat 1680 
tgtcatcttg ctgtttctag tgatgttaat tatctccatt tcagcagatg tgtggcctca 1740 
gatggtaaag tcagcagcct tccttatttc tcacctggaa atacatacga ccatttgagg 1800 
agacaaatgg caaggtgtca gcataccctg aacttgagtc gagagctaca cacaatatta 1860 
ttggtttccg agcatcacaa acaccctctc tgtttcctca ctgggcacag aattttaata 1920 
ctcacttcag tgggctgttg gcaggaacaa acgaagcaat ctacataaag tcactagtgc 1980 
agtgcctgac acacaccatt ctcttgaggc cccctctaga gatcccacag gtcatatgac 204 0 
cccttgggga gcagtggctc acacctgraa tcccagcact ttgggaggct gaggcaggtg 2100 
ggccacctga ggccaggagc tcaagaccag cctggccaac atggtgaaac cccacctcta 2160 
ctaaaaatac aaaaattagc tgggcgCgct ggtgcatgcc tgtaatccca gccccaacac 2220 
aatggaatt 2229 

<210> 470 

<211> 2426 

<212> DNA 

<213> Homo sapiens 



<400> 470 

gtaaattctt tattgccagg agcgaaccct 
tcaattaact acaaggacaa acacacctca 
caaaatccta aagcgcaccc accatgaaat 
gcacgaattc tgtgaaaagc ttgttggata 
tatataagac accatgaggt tccctgcctt 
ccataaacat tccctctgtg gctctcgcat 
aatcacactt ttagtatttg ctgcctcatg 
tgcatgaagt aagacagtca acttattcaa 
aggaagagct tctcaggcag aaggaataat 
ttagattctg tttaggtgca tgggaggggt 
tggggagagg ccgtggctgt atacagcctc 
tggaaaaaaa atcaaacaaa ggggagggat 
caaaatatgt aattaaattc ccacagctgc 
aaaaagtcaa tcctgcgata tcaatggaat 
aagtgggaaa tgaatcccag tatgggcaaa 
cactccgcaa tgatcatgct gtgtgccagC 
ttcccagccc gctcacagat cccctgggcc 
catattaggc agcaacacga agggtccttg 
agaaaggtca cagtacagar; ctgggaacta 
ggagaatgtt gggcccagaa ggaaccgtag 
gggtcagaaa tacgaaatga tttggttatg 
cctgaccctc tgccccgtgg ttatctcctc 
attccatttt gtttgttgca tgtcttgtga 
ctcaccggca atgcccactc tgtgacttca 
atccacaaca ggatctgctt tcctgcccac 
acgtcctccc ctcacaagcg ggaccaggca 



aaagtggctc acaagagtgc cctatttctt 60 
aagttgagat aagtgaccag tatgatttgc 120 
ggataaaggt tacctttggg gatttgcact 180 
ttgtgataga gacagagaaa tgaagtatat 240 
tgcttcacat cccaggctta caaacgtgcc 300 
cccatatatt tatctaaact cctataatca 360 
tgatgatgaa tcccatacgt gccccttctt 420 
aactttacat cattctagat ttaagagaca 480 
gtacgcctga catgttcaag gaattacaag 540 
tgatggtgat gacagacaag gctggaggga 600 
agtacaaggc taagcatttt aactttatac 660 
aaaggactta gtcatctttg cactggaaaa 720 
atgtaacatt gaactcttcc aggttaaaaa 780 
gacattttga ggtcttgaga atgggcacaa 840 
gacactgagg atgatgttga ttagataatt 900 
aagtataacc ctggaaagat cttgagatgc 96 0 
agaacactcc ttaggaaaaa cagtcagcta 1020 
aacaaaatga gtaatgttat tccacagtgt 1080 
aatattaaaa atgagcgtgg ctggatatat 1140 
agaccagata tcacaacagc tctgttttga 1200 
aacgcacagt ttaggcagca gggccagaat 1260 
cccagcttgg ctgcctcatg tcatcacagt 1320 
agccatcaag attttctcgt ctgttttcct 1380 
tttcaaatct gtaatcccgt tcaaataaat 1440 
cctttaagga acacatcaat tcattttcta 150O 
cagggcgagg ctcatcgatg acccaagatg 156 0 
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gcggccgggc atttccccca ggga-ctccg tgcctccttt tgtgcttcct gtgCgtgtgg 1620 
atatttaaag gggctggaaa tgtgcaaaaa catgtcacta cctagacatt atattgtcat 1680 
cctgctgtct ctagtgatgt taattatctc catttcagca gatgtgtggc ctcagacggt 1740 
aaagtcagca gcccttccta tttctcaccc ggaaatacac acgaccattt gaggagacaa 1800 
a-ggcaaggt gtcagcatac cctgaacttg agttgagagc tacacacaat attattggtt 186 0 
tccgagcatc acaaacaccc tctctgtttc ttcactgggc acagaatctt aacacctatt 1920 
tcagtgggct gttggcagga acaaacgaag caatccacat aaagtcacta gtgcagcgcc 1980 
tgacacacdc cattctcttg aggtcccctc Cagagatccc acaggccata tgacttcttg 2040 
gggagcagtg gctcacacct gtaatcccag cactttggga ggctgaggca ggtgggtcac 2100 
ctgaggrcag gagttcaaga ccagcctggc caatatggtg aaaccccatc tctactaaaa 2160 
atacaaaaat tagctgggcg CgcCggtgca tgcctgtaat cccagctact tgggaggctg 2220 
aggcaggaga attgctggaa catgggaggc ggaggttgca gtgagctgta attgtgccat 2280 
tgcactcgaa cctgggcgac agagtggaac tctgtttcca aaaaacaaac aaacaaaaaa 234 0 
ggcatagtca gatacaacgt gggtgggatg cgcaaataga agcaggatat aaagggcatg 2400 
gggtgacggt tttgcccaac acaatg 2426 

<210> 471 
<211> 812 
<212> DNA 

•<213> Homo sapiens 
<400> 471 

gaacaaaatg agtaatgcta ttctacagtg cagaaaggtc acagtacaga tctgggaact 60 

aaataccaaa aatgagcgtg gctggatata tggagaatgt tgggcccaga aggaaccgta 120 
gagatcagat attacaacag ctttgttttg agggttagaa atatgaaatg atttggtcat 180 

gaacgcacag tttaggcagc agggccagaa tcctgaccct ctgccccgtg gttatctcct 240 

ccccagcrcg gctgcctcat gtcatcacag tatcccattt cgtctgttgc atgccttgtg 300 

aagccatcaa gactttcccg tccgcttccc tctcactggt aatgctcacc ttgtgacttc 360 

atctcaaatc tgtaatcccg ttcaaataaa tatccacaac aggatctgtt ttcctgccca 420 

tcctccaagg aacacatcaa ttcattttct aatgtccttc cctcacaagc gggaccaggc 480 

acagggcgac gctcatcgat gacccaagat ggcggccggg catttctccc agggatctct 540 

gtgcttcctt ctgtgcttcc tgtgcgtgtg gatatttaaa ggggctggaa atgtgcaaaa 600 

acacgccact acttagacat tacattgtca tcttgctgtt tctagtgatg ttaattacct 660 

ccatctcagc agatgtgcgg ccccagatgg taaagtcagc agcctttctt atttctcacc 720 

tctgtatcat caggtccttc ccaccatgca gatcttcctg gtctccctcg gotgcagcca 780 
cacaaacccc ccctctgttt ttctgatgcc ag 812 

<210> 472 
<211> 515 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> mis(::_f eature 
<222> (1) . . . (515) 
<223> n = A,7,C or G 

<';00> 472 

acggagaccc attctctgat attgtctgca tatgtatgtt tttaagagcc tggaaatagt 60 
cttatgacct tcctaccacg cttatraata aataacacag cccagagaag atgaaaacgg 120 
gttccagaat tattggtcct Cgcagcccgg tgaatctcag caagaggaac caccaactga ISO 
caarcaggac attgaacctg gacaagagag, agaaggaaca cccccgatcg aagaacgtaa 240 
agtagaagcc gattgccagg aaacggatct ggaaaagact cggagtgagc gcggagacgg 300 
ctctgatgta aaagagaaga ctccacctaa tcctaagcat gctaagacta aagaagcagg 360 
agatgggcag ccataagcta aaaagaagac aagctgaagc tacacacacg gctgacgtca 420 
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cattgaaaat gtgactgaaa atttgaaaat tctctcaata aagtttgagt tttctctgaa 480 
gaaaaaaaaa naaaaaaaaa aaanaaaaan aaaaa cic 



